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PREFACE. 



The Britisli Society fbr the Diffdsicm of UseM 
Knowledge^ was established about the year 1825^ for 
the purpose of famishing a series of books in yarions 
branches of science, better adapted to the wants of the 
pnblic than the old treatises^ or the compilations by 
authors but little acquainted with the subjects which 
they endeayorcll to discuss. 

The Society published a series of maps, and yarious 
treatises upon Natural Philosophy^ History, Mathema- 
ticB, and other subjects. To these treatises the general 
title of Lihra/ry of Useful Knowledge was giyen, and 
in the course of their publication it was found expedient 
to issue workd of a different character, especially adapted 
to the agricultural interests, and to this portion of the 
** Library*' the title of " The Farmer^ s Serie^* was given. 
Among the works in this department were published 
Youatt's works on the Horse — Cat;^ — Sheep — and the 
Dog; treatises on British Husbandry^ Flemish Em- 
ba/ndry, and the present treatise on Manures, all of 
which acquired a wide-spread reputation. 

The subject to which this volume is devoted is an 
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important one to fimners and gardeners^ iis muoh of 
their saccess most depend upon their acquaintance with 
the various fertilizing agents^ and the modes and ciream- 
Btances of their employment. 

Judjpious manuring alone will prevent farms from 
gradually deteriorating, or wearing out to such an extent 
as to he unfit for cultivation. Deterioration ponder an 
improper mode of cropping and manuring, may pro- 
ceed so slowly that it cannot be detected except by 
keeping regular farm accounts, and comparing the pre* 
duce of the same field at dii^nt intervals, and under 
the same crop. 

In the Eeport of the Massachusetts Commissioners^ 
in 1851, on the subject of an Agricultural School, the 
following faotir are stated : 

^Already the exhaustive prooesB of perpetual crop- 
ping has travelled over the onee fertile lands of New 
England, and in its desolating march is wending its way 
over the fair fields of New York, C^o, and on to the ^ar 
West. Under the influence of this system of cultivation, 
the crops of wheat in these States have receded from 
an average of twenty-two bushels to fourteen bushels, or 
less, per acre; and the same remark will apply to other 
orops^ in like ratio of redaction. 

^< From tbis sad, but common eiror, Europe is just 
recovering ; and, under the influence of her agricultural 
schools, now scattered all over the continent, and of 
scientific cultivation, her <»rop of wheat in many parts haa 
advanced from sixteen bushels to an average of over thirty 
bushels per acre ; and a similar increase has taken place 
in other crops. Wonders have also been achieved in 
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reclaanting wast^ Iaii3s^ and in cony^xting tbose wMch 
were hatren and worthlesSy into ricli and prodnctive 
farms." 

These considerations are of the ntmost importance to 
those who wish to improve their land, or to keep it from 
becoming worse. It is worthy of the fittention not only of 
the proprie'tor bf the soil; bnt of legislators, and all who 
wish to transmit an undiminished legacy to their poste* 
rity, an4 particularly to the proprietors of small farms, 
these being more nder contrjol, — capable of being better 
worked, — and haying many advantages oyer such exten- 
siye tracts as ure but half worked and half ^manured — 
producing limited crops at great expense. The same 
remark may be extended to gardens, particularly such 
as are cultiyated for the purpose of raising vegetables 
for profit. 

Manure comprehends all animal, vegetable, and mine- 
ral substances, which promote the growth of vegetation ; 
and the number of these is so great, that at first view 
the reader of a treatise on the subject is likely to be 
confounded by a first attempt to make a selection from 
them. But he will soon find the list diminished by the 
circumstances in which he is placed. The use of fish or 
sea-weed, for example, is restricted to those who live 
within reach of them ; green sand, or green sand marl, 
(which is a valuable fertilizer on account of its potash, 
iron, and in some cases, lime,) is mostly confined in its use 
to those parts of New Jersey, Maryland, Delaware, and 
Virginia, which produce it ; and those who do not live 
near large towns cannot readily procure the ofials derived 
from certain manufactories. When sand cannot be pro- 

A2 
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cured to improve a baid day Boil, the vidnity of saw- 
ii\ill8 will often sapply a sabatitate in saw dust, but as 
some is rather aoid, it should be corrected by composting 
with the aid of lime, or by not using it until it hsm he/em 
exposed some time to the weather. 

A reference to the abstract of the Oonientt will give 
the reader a better idea of the scope of /this Treatise, 
than any account which can be g^yen within the limits 
of a pre&ce. * 



CONTBNTS. 



PAOB 

Pksvaci, • . . . . - i? 


^ OHAFrfiR I. 


Maanre; Natare and properties - • • - 5 


Distinction of - - • • * 6 


Vegetable and Animal - - . .6 


Fossil or Mineral Manures - . -7 


OHAPTBR II. 


Manure, Putrescent - - • • -a 


Farm yard • 








• 11 


Horse dnng 








- 11 


Horned cattle dnng 








- 13 


Sheep dang 








- 13 


8wines dang 








- 14 


Urine 




• 




- 15 


Straw 








- 16 


Yards and sheds 




• * 1 


' 


- 19 


Preservation of dung 








- 31 


Preparation 






■ 


- 24 


Management 








. 80 


Taming dung 








- 34 


Long dang 








. 86 


Prodace of straw and dnng 






. 46 


Compost 




« 


> 46 


Application of dnng 




• # « 


' 61 


Spreading of dang 


( 1 






. 66 



Vll 



Vlll 


CONTBIfTS. 


PAOB 




CHAPl'ER m. 

• 




Manure, Pntrfescent 


. • a 


• 69 


NighUsoil 


• • . 


- 63 


Liquid 


' • • • 

CHAPTER IT. 


- 66 


Manure, Mineral 


... 


- 77 


Chalk 


... 


- 77 


Lime 


a a . 


- 79 


Application of lime 


. 86 


, Qualities and quantity of lime 


- 94 


Lime kilns 


• • • 


- 102 


Compost and lime 


- 103 


# 


CHAFrEK V. 




Manure, Mineral 


> . • 


- 105 


Marl 


a • . 
• 


• 105 


Clayey marl 




- 107 


Sandy marl 


. a . 


. 107 


Slaty or stony marl 


- 108 


Shelly 


a a . 


- 108 


Earth 


a • b 


- 108 


Application- 


Of - - - . 

• 


a 111 




CHAPTER VI. 


( 


Manure, Mineral 


■ 
* • • 


- U6 


Gypsum 


CHAPITER Vn. 


- - lliT 


Manure, Mineral 


a -a # 


. 124 


Ashes 


a a . 


- 124 


Soot 


a a a 


- 127 


Boapers' waste ... 


- 128 


c 


CHAPTER Vra. 




Manure, Mineral 


• • a 


. 129 


Paring 


a 


- 129 



OOMVSJITI. 



OpfratiOD of bnmiM 
Effects of piribg and bi 
Expense of ditto 



Success of ditto 
Application of ditto * 

CHAPTEB IX. 



HantlK, Mineral 

Baint day 

Analysis of same 

Effects of same 

Clay kilns 

Bnming eartb in beaps 

Baming earth witb lime 

Application of same 



ApplicaiioB of salt 

Nitre 

Application of nitre 



CHAPTEKZL 



Mannre, Hiscellnneons 

Effects of bone dost and bonei 
Uomposis of bone 
ApphctUion of Iwiws 

CHAPTBR Xa. 

Manure, Hiseellaneons 
Oreen crops 

CHAPTER ZUL 
Hannre, Miscellaneous 

Oil c^e and rape 

Halt dast 



OONTBNTi. 



CHAPTER xnr. 



Manure, Miscellaneous 
Peat moss 
Composts of same 
Application of same 



CHAPTEB XV. 



Manure, Miscellaneous 
8ea-ware 
Kelp 

Refuse fish 
Blabber and train oil 



CHAPTER ZVL 

Manure, Miscellaneous 

Fellmongers' poake and cuttings 

Tanners* bark 

Woolen rags 

Furriers' clippings 

Sugar scum 

Guano - - - 



CHAPTER XVH. 



Manure, Miscellaneous 
Clay mud 
-Sand ditto 
Pond ditto 
River ditto 
Sea ditto 



CHAPTER XVm. 



Manure, In general 
Putrescent 
Mineral 
Miscellaneous 
Sununary 



PlAV 

- 176 
. 176 

- 177 
. 180 



• 180 

. 181 
. 181 
. 188 

. 183 



183 

184 
185 
185 
185 
186 
186 



187 
187 
187 
189 
191 

m 



198 
193 
197 
199 
801 



A PRACTICAL TBEATISE 



ON MANURES. 



CHAPTER L 

ON TBB NATURE AMD PAOPERTISB 01^ MAJVUEX. 

• 

Thouor manuring has been generally practised wherever 
cultivation has been attended to, its principles are still but 
vagudy understood, and the best adaptation to various soils of 
the di&rent articles of which it consists is far from being ac- 
curately ascertained. Yet, although it be true that chemical 
research into the component parts of soils and manures has 
not reached any positive conclusion respecting tiieir efiects 
upon the growth of vegetables, still it is certain that the 
principles on which they are nourished depend altogether 
upon chemistry; and agriculture, in its modem improved 
state, has led with considerable precision to a knowledge of 
thoBB laws of vegetation by which we are enabled to ameliorate 
the land, and to increase the qtiantity, as well as to improve 
the quality of its productions. The fiirmer, who applies a 
peculiar species of manure, which has been found beneficial 
to his ground, being himself ignorant of chemistry, only 
ibllows the practice of his predecessors or neighbors; but 
while he sneers at the theorist who would direct his attention 
to the study of the first principles of his art, both he, and 
those whom he follows, were prdbably origiimlly indebted for 
that practice to the observations of men of science. 

No one who is at all conversant with the subject of manure 
can be ignorant that, notwitiistanding the management of in- 
telligent husbandmen, a great want of knowledge prevails 
among the common run of farmers regarding the best modes 
of its preparation and application. In malung this remark, 
we do not, however, mean to allude to the deficiency of 
chemical knowledge, which, however valuable, is but little 
within the scope of the mere &rmer ; nor do we intend to 

(6) 
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convey instnictioii bytabetrase disquiiltioiiB or finenspiin tlieo- 
riesy respdfcting the food of planta, or the manner in which 
they are nourioied ; bat we think that a few lemarks on the 
niftnre and properties of manure may properly precede the 
practical details of its application to the soil, and will not be 
unfavorably received even by men ^oee superior experience 
does not seem to need such information. 

Ditiinctian of ManureB, —Cultivation consists of two dis- 
tinct objects, of which one comprehends the mechanical labor 
bestowed upon the soil, and the other is composed of the 
chemical amplication of manures^ which either directly com- 
municate the nutriment which they convey to plants, or which 
assist vegetation by promoting the active powers of the soil, 
and of those substances widi which it may be combined. It 
is well known that^ when plants *are contmually reaped from 
off the land, the soil in time becomes exhausted, and then it 
becomes necessary to restore the waste which has taken place 
by, a suj^y of matter either afibrding- direct nourishment or 
stimulating the power of the soil. These substances, beinfir 
mixed with the givund by the action of the plough, are termed 
manura. 

All vegetable and animal substances which become decom- 
posed, or putrid, contain the necessary elements for the repro- 
duction of the plants which we cultivate, provided they be 
duly mixed in just prq[)ortions with the soil, and that they be 
reduced to no more than a certain degree of putrefaction, by 
which they can be allied to the land in a beneficial state as 
manure. It is for the most part composed of straw which has 
served as litter to animals, and which, being impregnated with 
their dung and urine, and thrown into heaps, is thus suffered 
to heat, ferment, and rot The mould produced by the decom- 
position of vegetables appears, however, to act more slowly, 
but yet more durably, as the aliment of plants, than that 
which has been produced by passing through the bodies of 
animals, which latter not only operates more promptly as 
t^urishment, but also acts directly upon the sap, to the mani- 
fest vigour of their' growth. The great object of these ma- 
nures should be to make them a^ra as much soluble matter 
as possible to the roots of the plant, and that in a gradual 
manner, so that it may be entirely consumed in ibrmmg the 
sap. Those substances which in tlieir nature partake of 
mucilaginous, gelatinous, or saccharine matter, of oily and 
extractive fluids, and of solutions of carbonic acid in water, all 
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contain in their unchanged states most of the princij^es which 
eonduce to the life of plant? ; but there are few casdte in which 
they can be a4>piied to their producticm in a pure form, for vege- 
table manures in general contain a portion of fibrous, woody^ and 
insc^uble matter, which must undergo some chemical change 
before they can be converted to the purposes of vegetation. 

Fossil or mineral manures, though not containing nutritive 
matter,''' yet materially assist in the development of the powers 
of the soil, and in the decomposition of other substances con- 
tained in it, which they combine in a manner which enables 
plants to appropriate the kind of nourishment best adapted to 
their growth, and thus promotes vegetation. As the soil, how* 
ever, is of infinite variety, so the nature of these manures re- 
quires more care and discrimination in their application than 
those composed of vegetable and animal matter ; for an excess 
of the latter can only occasion immediate rankness in the 
present crop, while an undue proportion of the former may for 
a long lime be productive of very serious injury to the land. 

The-action of manure upon the soil is commonly expressed 
by saying, * that it fertilizes the land ;* and^tthat is generally 
deemed sufficiently intelligible to common comprehension ; but 
it is of great importance to both the theory and the practice of 
agriculture to distinguish the properties and the mode of appli- 
cation by which each of these manures is made productive of 
that effect ; and it is only by means of an acquaintance with 
their composition that we can form any safe conclusion regard- 
ing their respective merits. Besides the distinction already 
drawn between the vegetable, animal, and mineral substances, 
manures of the same kind in some cases act differently, — in 
the one resisting putrefaction, and in the other promoting it. 
Among the former are several species of salts, formed from the 
ashes of burnt vegetables, the dung of fowls, that qf horses in 
some states of preparation, and quicklime. Among the latter 
are certain salts found in calcareous earths; lin^» which, after 
having been burnt and allowed to rest during a few months, 
converts all tho putrescible matter contained in the soil into a 
sort of mucilage ; and horse-litter, which, when in a forward 
state, becomes a stimulant from the salts contained in it, and 
thus also promotes putrefaction. It must also be observed, 
that several of these manures acquire different properties 



* Liuie, however, though not considered nutritive, yet fonmi, in very 
mdnute portions, a component part of planti and the bonet of anijnalt. 

B 
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when combined with other substances, and in other staM of 
preparation, from those of which they were possessed in a 
simple state. 

The process of fermentation likewise requires extreme care, 
and is an object very imperfectly understood. It is often con- 
ibunded with that ebullition, or hissing noise, which may be 
noticed when limestone or other alkaline matter is mixed with 
vinegar or other acids ; but this efiervescence is merely oc- 
casioned by the escape of fixed air, (carbonic acid gas ) and 
though the word * fermentation* may bie retained in compliance 
with common usage, it has nothing in unison with those opera- 
tions which are properly termed the vinous, the acetous, and 
the putrefactive Jermentatitms. 

Of these, the first causes the sweet materials to become 
spirituous, though the latter quality applies more particularly 
to the juices of fruits ; the second occasions a sourness, which 
in liquids produces vinegar; and the third is productive of 
putrefaction. 

During the process of fermentation, as applied to manure, it 
heats, after more or less time, according to its contents, and at 
last it is converted into mucOage and salts. The latter part 
of this operation is the most important, for it requires great 
care to ascertain, by mixing the whole mass well together, 
that every partx)f it is in the same state of fermentation, lest 
some parts of it should reach the last stage — which produces 
salts — before the other portion has become mucilaginous, — an 
accident which frequently happens when* lime is laid among 
dung without being well mixed throughout the heap, by which 
much of its benefit is lost, as it acts as a stimulant, and becomes 
hurtful if not used in a very small proportion. 

The materials of which the first-mentioned of these manures 
are chiefly composed, are stable-dung and litter, urine, night- 
soil, and all weeds or other vegetable substances which can 
be converted into muck, together with the putrid remains of 
animals and fish — which may be all classed under the common 
na.me of putrescent 'manures. 

Then chalk, lime, marl, gypsum, shells, ashes, soapers' waste, 
and burnt clay, which, being fossil, or of the nature of fossil 
substances, fall under the denomination of mineral manures, , 

And lastly, green crops ploughed down, as well as the 
various articles made use of as top-dressings and composts, 
which may be generally designated as mUcellaneous mnnures. 

These will become the subject of separate chapters; but it 
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is not proposed to «iter into any philosophical discussion re^ 
garding tbeir powers, the consideration of which will be con- 
fined to a practical view of their nature and operation. The 
farmer who has a Icurge portion of them at command will find 
in their alternate and judicious eniployment the certain means 
of increasing the usual products of the soil ; and his success, 
as a husban£nan, will doubtless be in proportion to his intelli- 
gence, and to the attention bestowed upon its cultivation. 
The importance to be attached to an acquaintance with the 
principles of vegetation, and the application of manures, can- 
not therefore but be sensibly felt by every man who sets a due 
value either upon his character for ability in his profession, or 
upon his pecuniary interest ^ and, with the intention of &cili- 
tating its study, we add a brief explanation of the common 
terms employed in this branch of chemistry. Our object, 
however, being , merely to be useful to persons who are 
strangers to that science, and being aware of the' prejudice 
already existing against it in the minds of those who are un- 
informed of its value, we have abstained firom any thing 
beyond a slight sketch, or from employing any other than 
those phrases which may be rendered easily intelligible to 
persons of the plainest education and understanding. 



CHAPTER II. 

ON PUTRESCKMT MANURES. — FARM-TiUlO DUNQ. 

PvTiiBscENT manures, Us we have already seen, consist of 
all animal and vegetable substances which can be reduced 
through decomposition, fermentation, and putrefaction, into 
such a state as will render them fit to assist the melioration 
of the land, and to forward the purposes of vegetation. When 
combined, they form a saponaceous, solid mass of great nutri- 
tive power, well known to fanners under the common term 
of * muck ;' which, although a seemingly uncouth expression, 
conveys an idea distinct from that which is meant by dung. 
Of these, the most generally useful are composed of the ex- 
crements of animals ; for that which passes through them is 
not composed alone of the residue of their food, but also of cer- 
tain secretions of other matter in tlie intestinal canal ; so that 
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the dung, even of thcwe which are snpperted entirely on vege- 
tables, partakes more of an animal than of a vegetable nature. 
The food on which they are supported, and their state of flesh, 
also make an essential difl^rence in the quality of the manure. 
If the stomach of an animal be filled with provision which con- 
tains but little nutriment, and which is composed of fibrous 
matter which it is difficult to decompose— for instance, straw 
alone, without grain— this will pass through the intestines in 
almost the same state as it was eaten. The dung will contain 
less of that secretion which belongs to animals whose flesh has 
not been deprived of its nourishing juices ; though even this 
small quantity serves to give the straw a stimulus to putre- 
faction. But the excrement of animals which have been su]^ 
ported upon nutritive food — as com and pulse, or the oleaginous 
seeds of rape and linseed, though given in the shape of cake — 
and which are thus maintained in high condition, imbibes much 
of that prope^y to which we have alluded, which thereby 
yields a morenfertilizing manure than that furnished by lean 
stock. This, indeed, is strikingly exemplified by the difierence 
observable in that produced by stall-fed cattle, and those kept 
in the straw yard ; and there can be no doubt that the &tter 
the animal, the richer will be its dung.* 

It has been thought that the dung of ruminant animals — 
oxen and sheep— when pastured, is preferable to that of horses, 
also kept at grass, which is supposed to be owing to the greater 
quantity of animal juices secreted with their food in the act of 
chewing ; but the fact requires to be established by a more 
minute and critical analysis of its properties. All animal 
manure, however, partakes in its fertilizing properties of the 
richness of the food by which it has been created ; yet expe- 
rience proves that its immediate powers are in several in- 
stances widely difilerent Thus the ordure of a man and that 
of a dog, though fed upon the same food, is so wholly distinct 
in its ewdcts, that the excrement of the latter is used instead 
of bark in the process of tanning goat-skins for the production 
of morocco leather. Pigeon's dons', too, is hotter than that 
of other fowls,t though both are fed alike ; and it is said that 



* It is fBtated in the Norfolk Report, that 10 loads of dung from catUe fed 
upon oil-cake, have been found to answer as well as 10 tVom beasts fed 
upon turnips.— p. 430. 

t By an experiment stated in the Agricultural Magazine, it was found that 
the dung of hens was more efiiectual than that of ducks ; while that of 
feese was scarcely perceptible as manure. 
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a celebrated foreign chemist — M. Vauquelin — ^has not only 
lately discovered a very remarkable difference between the 
dung of cocks and hens, but that there also exists a sensible 
distinction between that of hens which lay, and of those which 
do not produce eggs! However deserving those researches 
may be of inquiry, and however important they may hereafter 
prove, if followed up with regard to the larger animals^ it 
would yet be difficult, and perhaps, under all circumstances, 
unnecessary, to state the differences of the comparative cha- 
racter and value of these and various other putrescible bodies — 
such as fish, spoiled flesh, and many other substances, which, 
though all, no doubt, ^useful to vegetation, when they can be 
procured on such terms as that the &rmer finds they can be 
profitably applied to his purpose, are yet seldom found in such 
abundance as to require a separate account of the properties 
of each. We therefore do not deem it necessary to pursue 
that portion of the subject farther, and shall accordingly pro- 
ceed to the consideration of that compound of Vegetable and 
animal substance so well known under the title of 

Farm-yard Manure, — ^This must ever be ranked in the first . 
class ; and when improved yards have been constructed for the 
soiling of cattle, and attention has been paid to the quality as 
well as the increase of their dung, the manure thus produced 
becomes of inestimable value. No husbandman can carry on 
his business without it, and every one who attends for a 
moment to the difficulty of procuring a sufficient quantity of 
dung, as well as of preparing what is got, will acknowledge, 
that however impeifocUy the subject be understood, none is 
more deserving of serious investigation; yet even the most 
superficial observer on the common slate of culture can hardly 
fail to remark; that the evident inattention to its management 
is such as would almost lead to the supposition that it is not 
worth the pains of the farmer's care. Nothing is more com- 
mon than to see large heaps of manure' thrown out from the 
stables and feeding-sheds, and exposed in that state Co the 
weather, without any regard to its being laid up in a regular 
and carefiil manner, secured from evaporation, or carefully 
mixed in difierent proportions according to its various quali- 
ties; yet these proportions are severally of a very distinct and 
important nature. 

When horse-dung is sufficiently moist, and is exposed to 
the action of the air, it speedily enters into a state of fer- 
mentation^ which is necessary to mix and assimilate its eatery* 
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oily and saline parts ; but if care be not taken in that piocaam 
it exhales so much heat that it soon becomes dried up, its 
volatile particles are evaporated, and it easily crumbles. If 
tlie parts of which it is composed are not also so compactly 
heaped as to exclude the air, they become likewise unequally 
decomposed, grow mouldy, and the whole mass is thus deprived 
of much of its fertilizing power. IC however, the natural moist- 
ure be retained, or it he regularly and moderately wetted, it 
acquires almost the consbtence of a paste, or that state which 
is called tpit-dung ; and if it be laid upcm the land before it 
is entirely decomposed, its effects upon vegetation are prompt 
and powerful; which is partly to be attnbuted to the heat 
whicn is developed anew, when, after being ploughed under 
the soO, its decomposition is completed. This occasions it to 
act with singular efficacy upon lands which are cold and 
clavey, the iaults of which it tends greatly to correct, and the 
soil is much benefited. It also greatly improves land which 
abounds in vegetable mould, because the ammonia contained 
in the manure favours its decomposition. 

When completely decomposed, and thus reduced to the con- 
dition o{ rotten dung, it is much lessened in quantity, but that 
residue contains the essential part of its substance, which is 
highly fiivourable to vegetation on land of every kind with 
Which it is incorporated. In this state, however, it is often 
productive of bad efiects upon dry, sandjr, chalky, or other 
light and calcareous soils ; fer there it stimulates the plants 
too powerfully at the first period of their growth, so that 
when the action of the dung has ceased, vegetation becomes 
lan^jfuid ; in com crops great bulk of straw is produced, but the 
gram is apt to be deficient It also less duraUe, because it is 
consumed by the excess of its own fermentation, and its powers 
being thus exhausted, it has but little effect upon the future 
crops on such land. 

The dung of liornkd cattle also soon ferments when it is col- 
lected into a hea^, and is only moistened by its own humidity ; 
but this process is slower than in the dung of horses, because 
it is not so much exposed to the same internal heat, in conse- 
quence of which the evaporation is less, and being ordinarily 
voided in a very moist state, it does not require to be wetted. 
Neither is it subject to crumble ; but it rather becomes a mass 
of Unctuous substance, which it retains until its moisture is 
entirely exhausted, when it assumes the appearance of dried 
peat, or turf, and, when not well mixed with the ear^, it is 
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found in the land in clods sometimes so long as two or three 
years afler it has been laid on. Its effect upon the soil is 
slower than that of horse-dung : it has been also considered 
more durable ; but, as we have already observed, this latter 
effect must in a great measure depend upon the nature of the 
fix>d by which , it has been produced.. Whatever may be 
the degree of fermentation at which it has arrived, it does 
not seem to occasion any perceptible heat when laid upon 
the land ; for which reason it is best adapted to dry and warm 
soila Thus, upon sands anjl gravels, which, from their nature 
are apt to be hot, its cooling qualities counteract that effect, 
and upon such land it has been found of infinite service ; but 
upon strong clays, it appears to be nearly inoperative if buried 
under the ground, and not exposed to contact with the atmo* 
sphere by repeated ploughings. When used alone, it has, 
however, been considered, in most instances, as nearly worth- 
less ;* and the most advantageous mode of employing it is to 
form it into a compost with the other contents of the farm-yard. 
It has also been thought that the dung of milch cows is infericnr 
to that of oxen ; but this can only be attributed to their yield 
of milk, which probably deprives it of some portion of its rich- 
ness, and When they are dried off and &ttened, there is no 
perceptible difference. 

Sheep-dung decomposes quickly when it is mxAst and com- 
pactly heaped together ; but when dry and dispersed, its de- 
composition is slow and imperfect Its effect upon the soil is 
soon dissipated, and is generally exhausted after a second crop. 
Much ammonia is disengaged from the excrements, and more 
especially from the urine of sheep, and this renders their ma^ 
nure particularly valuable upon soils which contain insoluble 
mould. That which is found on the floor of sheep-cotes, when 
left undisturbed, is of two qualities — that of the upper layer, 
which is occasionally renewed with fresh litter, being strawy, 
dry, and not fermented ; while, on the contrary, that of the 
under layer is moist, clammy, and fit for use. When the 
dung is removed, care should therefore be taken to mix both 
layers, so that they may be equally decomposed ; and, when 



* An instance is mentioned in the Essex Report of 15 acres having been 
manured for beans— 6 with horse-dung, and with dung from the cow-yard ; 
and that the 6 acres produced far more than the 9.— Vol. ii. p. 230. In an 
experiment, made near Grantham, in Lincolnshire, on a poor dry soil, the 
manure from a horse-yard, and that from a yard where neat cattle were 
wintered, were used separately for turnips, and the former was found to 
have greatly the advantage. 
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thus prepared, the manare ahotild be spread sparmgfly upon the 
' land, if used for com crops, or it ia apt to make them run to 
straw : but upon cold, sour soils, this onfermented dung may 
be used in large quantities with considerable advantage. 

Sunne's dung is, by many persons, considered as the rich- 
est of all animd manure, except ni^ht-soil ; while others view 
it as being of a cold description. It is of a soapy nature, is 
slow of fermentation, and when laid upon very cold soils, it 
should be mixed with horse^ung ; for although its stimulating 
powers upon vegetation are very great, yet of itself it does not 
heat sufficiently to destroy the seeds of weeds. Mr. Malcolm, 
indeed, says that * he has often seen it applied to land consist- 
ing of a shallow loam upon a fine gravel, and land of a sandy 
nature, in which soils it has filled £e ground with weeds, par- 
ticularly the May-weed ; and in a hot season a crop of barley 
has been entirely burnt up.* The loss of the barley-crop may 
however be partly attributed to the dryness of the season, and 
the foulness of the land to the want of good culture. Any 
ill-managed manure may be fbll of the seeds of weeds, and 
therefore they may be sown with it But it is a fiitile charge 
against any species of manure to say that it encourages weeds ; 
for it is evident that, if the land were clean, the same stimulus 
which act^ upon them would be applied, in like manner, to the 
crop of grain intended to be cultivated. We do not hear such 
complaints from fiumers who drill their corn and efiectually 
hoe the intervals. When, therefore, it is considered that vast 
quantities of weeds are usually cast into the pigsties, many of 
them bearing seeds fiilly ripened, it will be evident that cautioh 
is requisite to destroy their vegetative powers before this ma- 
nure is laid upon arable lands. On this account, nothing can 
be more proper than to form a dunghill by a mixture from the 
pigsties and the stable. The well-known property of borae- 
dung to ferment fi-eely will completely effect what is required, 
and the compost will be found most valuable. The worth of 
manure from the pigsties will however depend much upon the 
mode in which it is prepared. If the litter be often renewed, 
and it be kept dry, either by sloping gutters, or by means of 
holes bored in the planking of the floor, then the straw will 
retain but a small quantity of the urine, and will be productive 
of little other effect than if it were merely rotten. But if it 
be allowed to become saturated with the urine, by stopping 
those drains, and care be taken to preserve the litter in a 
proper state for decomposition, it will ferment rapidly, lose its 
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coldneBS, and become a very Strang manure. The necessity 
of cleanliness in the stye is a consideration apart, which 
belongs more pioperly to the future subject of the treatment 
of h(^ 

A mil stock of swine efiect very great service when per- 
mitted to. run loose in &rm-yard8 where much straw is used; 
they highly enrich it by their dung and urine, and mechani- 
cally promote the decomposition of its woody fibre by the man- 
ner in which they constantly work among it — ^breaking it to 
pieces, and thus rendering it more manageable on arable land, 
even when in the earliest stage of decompositicm. They have, 
indeed, been strongly recommended by Mr. Blaikie, who 
advises,"^ his very judicious essay on &rm-yard manure, 
' that those industrious and useful animals should be attracted 
to the yard, because they rout the straw and dung about in 
search of grains of com, bits of Swedish turnips, and other 
food, by which me^ns the manure becomes more intimately 
mixed, and is proportionally increased in value.' Great inuon- 
venience has, however, arisen from allowing them to run about 
the buildings, through the difficulty of preventing them from 
getting out and damaging crops and fences; wherefore many 
Sirmers have adopted the j>]an of having paled yards, with 
open sheds, for the sole purpose of keeping their store pigs. 

Urine, although essentially composed of water, yet contains 
much of the elements of vegetation in a state of solution pecu- 
liar to itself, and is combined, through the secretion of the 
vessels, with carbon and saline matter, from which it derives 
its nutritive properties, as well as with a large portion of 
ammonia, to which it owes the peculiar smell by which it is 
distinguished. The various species of urine from different 
animeds differ in their constituents, and the urine of the same 
animals alters when any material change is made in the nature 
of the fi)ud.* The analysis of its composition has shown it to 

* By experimento made by Mr. Brande on 100 parts of the urine of cows, 
and b^ Fourcroy and Vauquelin of borses, tbe following proportions were 
found in each, viz. : — 

cows. HORSES, 

Phosphate of lime 3 Carbonate of lime II 

MurLites of potassa and ammonia 15 do. of soda 9 

Sulphate of potassa 6 Benzoate of do 34 

Carbonate of potassa and ammonia 4 Muriate of potassa 9 

Urea 4 Urea 7 

Water 65 Water and mucilage .... 40 

There is, therefwe, more alkaline salts in the urine of horses, which con- 
sequently possesses greater fertilizhig powers than that of oxen ; and it baa 
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be inost &vourable to vegetation wfaen<mized with other excre- 
ment, and with straw, or similar substances, because it occa- 
sions their combination, and contributes to their more perfect 
decomposition, by which they are converted into the species 
of manure of which we are treating ; and although we confine 
that manure to straw, or haulm, and to the dung of horses and 
oxen, both as that of which it is the most generally composed, 
and as folding and night-soil will be separately considered, it 
yet includes every other kind of ordure.(a) 

Straw of all kinds, or similar dry vegetable matter, when 
used as litter, is well known to form a principal ingredient in 
the composition of fiinn-yard manure ; not perhaps so much 
by the nourishment which it is of itself capable of im^larting to 
the soil, as from the value which it acquires by its absorp- 
tion of urine, as well as by combining with dun^ in its differ- 
ent stages of decomposition, and imparting consistence J» the 
whole mass, which is then carried more regularly through the 
processes of fermentation and putre&ction, by which it is ren- 
dered fit for the purpose far which it is wanted. Nothing, in 
feet, can be better adapted for the mixture than straw ; for it 
would rot with difficulty and imperfectly but for the dung, 
which brings an accession of the richest matenals to the heap, 
and there can be no doubt that, when thus combined, it forms 
the best and the most generally useful of all manures for 
every kind of land. All the various sorts of straw and haulm 
answer the purposes <^ litter, though opinions vary respecting 
its value for that use ; some contending that rye straw is the 
best, while others insist, with more apparent reason, that the 

been not inaptly demanded, whether, if these ingredients could be procared 
cheap, and rendered soluble in water, they might not be so prepared as to 
become valuable for saturating dung-hills, or for application in its liquid 
BlvAel— Leicester Report, note, p. IW. Humda urine contains a greater 
variety of constituents than any other species, and differs in comparison 
according to the state of the body, (a) [One hundred parts of the urine of 
a healthy man are estimated to be equal to 1300 parts of fresh horse-dung, 
mid to 600 parts of fresh cow-dung.J All urine is liable to undergo putre- 
faction v«ry suddenly ; but that of carnivorous animals more rapidly than 
that of granivorouB animals. The pot-ash and pearl-ash of commerce are 
carbonates of potassa of different degrees of purity. — Sir H. Davy^ Elem» 
of Jigrin. Chem.t p- 256. See also the Analysis, by Berteliua, and by W, 
henry, M. !>., F. A. <S., Elem. of Exper. Chom.f 10th edit., vol. it chap. ziii. 
sect. V. 

I'he white globe turnip not only yields a larger quantity of urine, but its 
effect as a manure upon any crop is less apparent than that of either the 
yellow Aberdeen or the Swedish. That produced by cut-grass is compara- 
tivHly weak : but the liquid manure from the refuse of distilleries, such as 
grains and dreg, has been found good.— Quart. Jour. ofAgric^ No. xix. p. 96. 
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straw of wheat a^Msorbs more moistare, and it is supposed to 
be equal to three times its weight after it has been saturated 
with urine. 

It was the system of Bakewell, during* a part of his life, to 
convert the whole of the straw into food for his stock, and it 
was also tlie opinion of many of his supporters, that this mode 
of consuming straw would not only tend considerably to 
increase the number of black cattle, but also to improve the 
quality of manure; for they argued— 'that straw is not alone 
thus rendei^ed fit for the support of live-stock, but that, by being 
digested and passed through their bodies, it must become a 
much more highly enriched manure than in the ordinary way 
of treading and rotting.' Bakewell, however, altered his 
opinion at a later pericxl of his life, and the doctrine is cer- 
tainly questionable ; for although it be true that a part of the 
straw, when eaten, assists the fermentation of the remainder, 
yet, when partly used as a litter, it at once absorbs the urine, 
which iS) perhaps, of more value, as manure, than straw which 
has been merely masticated and digested, without being com- 
bined with richer food ; and it is yet very doubtful whether, 
if all the straw in the kingdom were to be passed through the 
intestines of animals, the manure made from their dung would 
not be thereby reduced both in quality and quantity. The 
practice di^rs in various counties : in some parts of Yorkshire, 
and other places, a farmer commonly makes his cattle eat 
almost every particle of straw, leaving scarcely any to litter 
their stalls; while in Norfolk, they convert nearly the whole 
into muck, and no system is ccHisidered more impoverishing to 
land, than that of applying the straw as food instead of tread- 
ing it into dung. 

The medium course is doubtless the most to be approved 
when it can be conveniently carried into effect; but there are 
many farms which either do not produce turnips, or only suffi- 
cient for their sheep, by which they are eaten off upon the 
land, and com or oil-cake being too expensive for store and 
working stock, they must necessarily be chiefly kept upon 
straw. It is therefore profusely used for store-cattle in most 
yards, yet, by having abundance, they pick out the best and 
leave the refuse for litter ; it is only necessary to supply it 
fresh, with a moderate quantity of turnips, or any succulent 
root, to promote the secretion of urine, and the manure thus 
produced will be found of excellent quality ; but if they be 
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whoUjT fed on straw, altlioitf h the ftrmer may have a kift 
dunghill, it wUl be found to be of comparatively little valu& 

It has been thought that cattle getting wholly straw, or 
other dry ibrage, fi>r both food and litter, may consume nearly 
three-fifths of it us food, and there would still remain a useful 
mixture of dung and straw for manure. When they are sup- 
plied, as young or keeping stock, with turnips to keep them 
merely in condition, tiie manure will be in good order when 
they eat about one-half of the straw, and leave the other half 
as litter. If, again, they are being fattened on turnips, or fed 
on distiller's wash, grains, or upon other food, which produces 
their dung with much urine, they would then require to have 
at least three-fifths, if not a still larger quantity of straw left 
for litter. These proportions will, in such instances, be gene- 
rally found to produce manure of a good description ; but when 
beasts are fatting upon steamed potatoes and oil-cake, or other 
provender which occasions costiveness, or does not occasion a 
tree discharge ^of urine, it may sometimes be necessary to 
moisten the dung-heap, by which means any quantity of straw 
may be rotted, and, with a comparatively small propcMtion of 
dung, may be converted into manure. Mr. Marshall mentions 
having tried the effects of moisture in some experiments on 
his own fiirm upon heaps of dung which had lain until much 
of it had become mouldy, one of which he watered, bringing 
the outward and dry parts into the middle of the pile, and 
drenching it well with the drainage of the yard ; it was then 
carefully turned over, breaking every lump and mixing all its 
parts, then finally wetting the surfiice, and clapping it smooth 
and close with the back of the shovel to keep in the heat It 
began to work on the second or third day, after which the 
mouldihess disappeared, and it was converted into compara- 
tively rich, black, aikl rotten dung ; and other similar trials 
were equally successful. The utility of Hiat point of manage- 
ment is, in fact, unquestionable; the trouble is not worth 
mentioning ; but were it greater, and that any thing is to be 
thereby gained in the quality of the dung, that can form no 
sufficient excuse for its omission, for, if it be of any value, it 
cannot be too good, and the experience of kitchen gardeners, 
who are well known to use great care in the preparation of 
dung, and to profit accordingly, should operate as a hint to 
farmers to use similar means. 

There can be no doubt that the hatdm of beans and peas 
produces more nutritive food than straw. When the former 
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is well broken by thrashing, it also Ibnos a very toleraUe 
litter, for which purpose it is much used in most parts of Eng^ 
land, though in some places it is wholly kid, as if of no further 
value, in the bottom of the strawr-yard, and pea-haulm is more 
generally employed in cart-stables for racking up the horses, 
and foT sheep, which are very fond of it In Scotland, how* 
ever, the haulm (^neither is used for litter, unless it has been 
^^iled by the weather, or has become sticky by the crop 
having been allowed to stand too long upon the ground before 
being cut, and it is there, more prudently, kept for the pur- 
poses of feeding. 

Yards and Sheds, — ^It may be observed that the former are 
often so full of large holes as to leave them in many parts 
saturated with water, or their bottoms are either so porous, or 
else situated on such declivities as to drain off the entire 
moisture ; in either of which cases the loss cannot but bo very 
considerable to the fanner, although he may be ignorant of 
what he is daily losing, because it does not ^o out of his 
pocket in the shape of hard cash. Whenever a yard is cir- 
cumstanced in either of the ways just mentioned, all the 
inequalities should be levelled, the bottom should be rendered 
sound and water-tight, and if either any declivity in the yard, 
or the situation of the buildings, occasions the stock confined 
in it to give a preference to one part over another, the litter 
should, in that case, be occasionally removed, in order that it 
may be equally spread over every part, and the position of the 
feeding cribs should be altered ; for al^ough our opinion 
inclines to that form which prefers a gentle slope to the centre 
of the yard, and the dung should be kept moist, yet it should 
not be su^red to become drenched with rain. If this be not 
attended to, the excess of wet will prevent the bottom of the 
heap from rotting ; and if it be not regularly spread to a nearly 
equal depth, the fermentation will be carried on imperfectly, 
which will occasion those parts where it may have been too 
much raised to contract an excess of heat, upm. which they 
become what is termed fire-fauged. This especially applies 
to stable-dung, which, if allowed to accumulate in heaps with- 
out beinff properly mixed, acquires a mouldy smell, and loses 
so considerable a portion of the best part of its substance, that 
its diminution in value has been estimated by a very expe- 
rienced agriculturist at not less than from 50 to 75 per cent 

Acting upon the principle of preserving dung, and rendering 
it imm^iately available, it has been recommended to construct 

C - 
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cattle-Bheds, sufficiently capackmt to allow a ttjfttce rather 
broader than the platform upon which the beasts he, but sunk 
somewhat lower, and to which the dung may be swept up. 
When thus covered, its decomposition is eflfected by the aid 
of its natural humidity, and if left for three or ibur weeks, its 
fermentation will be completed. The time at which it is 
subject to the greatest evaporatbn of its volatile particles will 
then be past, and it may be immediately carried upon the land. 
Its quantity will be certainly less decreased, and its quality 
better preserved, by being left under the cover of a shed, and 
there will also be a saving of labour in its removal ; but not 
alone should the neatness and order of stalls be taken into 
consideration, but also 4he cost Theoretic people, when ad- 
vocating new schemes in husbandry, rarely give themselves 
the trouble of calculating any thing beyond their effects upon 
crops, without due regard to the expense of their cultivation ; 
and if in this case the additional charges of the erection of the 
building, together with the repairs rendered necessary by the 
steam arising from the dung, were to be reckoned, they would 
probably be found to exceed the value of the i»oposed advan- 
tages of the plan. While the opinions of practical men on 
this and other modes of management are so unsettled and dis- 
cordant, those cannot be -deemed imprudent who adopt that 
side of the question which is the most consistent with economy. 
We will, however, admit that it would be an improvement if 
reservoirs for the drainage of yards were so constructed that 
their contents might be pumped up, and sprinkled over horse- 
litter, whenever its too great dryness occasions any danger of 
its becoming iire-fanged ; for, whether in the yard, or carried 
out to the dung-heap, it should never be allowed to become so 
dry as to lose the power of fermentation; and if there should 
be no portion of it sufficiently moist to allow of the dry part 
being mixed up with it, so as to prevent that risk, it should be 
sprinkled re^larly when ^ook up. A watering-pot with a 
large rose will be found to answer the purpose. 

There can, indeed, be nothing more appropriate to the 
subject than the observation of Sir Humphry Davy, * that when 
dung is to be preserved for any time, the site of the dung^hiU 
is of great importance. In order to have it defended from the 
sun, it should be laid under a shed, or on the north side of a 
wall. To make a complete dung-hill repository, the floor 
should be paved with flat stones, a little inclination being 
made from each side towards the centre : in the centre there 
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ahould be drains connected with a small well, furnished with 
a pump^ by which any fluid matter may be collected for the 
use of the land ; for it too often happens that the drainings of 
the dung-hill are entirely wasted.' A sheltered spot of ground 
ought always to be chosen for the site; and although some 
after-trouble may be saved by depositing it, in the first in- 
stance, in the field to which it is to be applied, it is yet, in 
most cases, found more convenient to place it in some secluded 
situation near the homestead. ' There it is always under the 
&rmer*s eye, and a greater quantity can be moved in a shorter 
time than when its position is more distant. Besides, in wet 
weather the roads^are not only cut up by driving to a distance, 
but the field on which it is made may. be poached and con- 
siderably injured.' 

Should there be no perfect and permanent site formed for a 
complete dung-hill repository, accompanied by a well and 
pump, as above recommended, yet the space intended for the 
reception of any common dung-heap should be slightly hollowed 
out, leaving one side rather deeper than the other, and cutting 
a narrow drain through that side, from which any superfluous 
moisture may be carried off to a yet lower excavation, where 
it may be received upon a bed of loose mould, or among 
articles of slow decay, as cabbage-stalks, the tough haulm of 
over-ripe beans, or any similar substances. It should also be 
surrounded with a mound dug out ftom the hollowed place, to 
prevent water from running into it, and„ if that be prevented, 
no danger need be apprehended from any excess of moisture, 
except in times of very heavy rain, which, in such seasons, 
can also be much guarded against by sloping the sides. Were 
roofs constructed over dung-hills, to protect them from the rays 
of the sun, as well as &om the rain, there can be no doubt that, 
if roughly put up, at little cost, they would prove advantagSous; 
but the benefit should be always closely estimated, in order that 
it may not exceed the charge : perhaps a contrivance of the 
kind might be made with spare branches of trees, and worn- 
out hurdles, supported by posts formed out of any otherwise 
useless timber. ^ 

Preservation of dung, — Practice differs in the modes 
adopted respecting the care of farm-yard dung. Most farm- 
ers allow it to accumulate for a long time in the yard,^add- 
ing fresh straw regularly to the heap, from an impression that 
the bottom, if unremoved, will become the richest part, and 
that its accumulation imparts a certain degree of warmth to 
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tiie cattle ; whik some recommend * that it should be cleaned 
out once a month at least, not only to sweeten the yard, and 
thereby to increase the health and vigor of the animals, but in 
order that its contents may be properly mixed in some other 
place, to induce and bring on a regular fermentation.' Now, 
on this it may be observed, that the fears which are enter- 
tained by some persons of the vapour arising from dung which 
is contained in the open air of the yards becoming prejudicial 
to the health of the cattle, are proved by experience to be com- 
pletely yiskmary. No really bad odour prevails there ; for, 
although it may be offensive to delicate xiostrilB, the air is 
always respirable, and when not confined in close stalls, by 
which the circulation is prevented, no ill effects are ever 
known to arise from it But when the cattle are either fed 
upon turnips or other green food, the quantity of urine which 
they discharge drenches such a quantity of straw, that the 
beasts t;annot be easily kept dry ; or if they be crowded in 
badly arranged yards, and immersed in the filth proceeding 
from a scanty covering of straw, and the want of proper drains 
to carry off the superfluous moisture, they may then indeed be 
exposed to injury from the wet, and the dung should be 
removed, tiiough in almost any case * once a month* would be 
found too oflen. In many instances the yards are never 
cleared until the cattle are turned out after the close of the 
winter; and, unless in a very plentiful season for straw, it is 
seldom done more frequently, after they are shut up, than per- 
haps once more in the early part of the spring : except they 
be soiled during the summer, in which case it becomes fre- 
quently necessary. When proper care has been used to pre- 
vent an excess of rain-water, the manure thus obtained from 
the hpttom layer will doubtless be found of superior quality ; 
but the whole heap ought to be well mixed, in order to render 
it of equal value. 

An eminent agricultural author, whom we have already 
quoted, complains that he has not, in any one instance, been able 
to find any thing like system in the mechanical arrangement 
of the component parts of farm-yard mixens, which he gene- 
rally found put together as they arise, according to circum- 
stances, and without any regard to rule. Hence it follows 
that their real value as manure can never be distinctly known 
to the farmer, nor can he apply that proportion which a more 
accurate knowledge of the contents would enable him lo 
apportion to different kinds of grain, or to the particular soils 
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and seasons in wbich they can be most advantageoiisly applied. 
A heap, fi>r instance, composed entirely of dung from stables 
where horses have been plentifully fed with corn, must be far 
superior to one produced by cattie in the straw-yard ; yet so 
little is this very material point adverted to, that nothing is 
more common than to hear of ' so many loads per acre* being 
laid upon the land, without regard to the ingredients which it 
contains, though nothing is more certain than that its power 
over the crops will be m exact proportion to the qualities of 
the materials of which it is composed. 

This writer advocates the separation of the various species 
of manure, in order that the properties of each may be dis- 
tinctly ascertained ; vet another author, of equal experience, 
says, in treatinff of Norfolk, * that the principal error in the 
common method of manufacturing farm-yard dung, originates 
in the prevailing custom of keeping the dung arising from dif- 
ferent descriptions of animals in separate heaps or departments, 
and applying the same to the land without intermixture, and 
consequently in an improper state.* He then alludes to the 
difference arising in the manure from the modes of keeping 
fatting and store cattle in yards by themselves, * while horse- 
dung is also usually thrown out at the stable-doors, and there 
accumulates in large heaps, which very soon ferment and heat 
to excess ;' he therefore recommends that litter to be spread 
over the straw-yard, and the whole of the dung from the dif- 
ferent yards and the hog-styes to be mixed together.* 

On tiiese opposite opinions we have to remark, that, when 
either the soil or the intended crop is essentially different, it 
may be very desirable that the manure to be employed should 
possess distinct properties, and therefore, in such cases, a por- 
tion of it should be separately kept, as well as differently pre- 
pared. Thus warm and cold soils require manures of a con- 
trary nature; an advanced stage of their fermentation is in 
some cases less ^.vourable to vegetation than in others; and, 
in the instance of potatoes, it is well known that stable-dung 
is employed with more effect alone than when mixed. It 
may, therefore, be advisable that horse-litter in particular 
should be separately kept in the yards, not merely for the pur- 
pose just mentioned, but that, as being of a hotter nature than 
any conunon dung, it may be mixed with that of other cattle 

* Blaikie on Farm-yard Dung, edit. 1828, pp. 3, 5, 6. See alio the Not- 
tingbamsbire Report, p. 166. 

c2 
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in sack proportknis as may be thought best adapted to the pur- 
poaes for which the compost maj oe reqaired. If no better 
arrangement can be made, the litter should be placed within 
some dry ditch, which will answer the purpose of a more 
re^krljT constructed pit, where its moisture may be main- 
tamed without too greatly heating it, and without exposing it 
to the evaporating action of the air. Thus, if care be at the 
same time taken to prevent it from becoming dry, the fer- 
mentation will be checked; and should it be thought expedi- 
ent to still flirther retard that operaticm, it may be efiected by 
a mixture of hog's dung, which, though rich, yet being of a 
colder nature, is less fermentable. By this union the dung 
becomes decomposed into a soft and pulpy mass, which forms 
a very powerful manure, and, by a little judicious manage- 
ment, can be either promptly got ready or be kept back at 
pleasure. 

Under other circumstances, however, and especially on small 
fiurmsy where the quantity of materials may not be sufficient to 
allow of their being separate without incurring the risk of 
loss by the excess of evaporation, or by the want of due fer- 
mentation, it is found more generally expedient to spread 
together all the different sorts of the dung of the larger ani- 
mals in different layers, so that each may be regularly mixed 
and partake equally of the common properties of all, by which 
means the fiiults of one species are corrected by another; the 
too rapid fermentation of the dun^ of horses is checked, while 
that of hogs and homed cattle is accelerated, and thus the 
whole mass acquires the enriching prq)erties of the most fer- 
tilizing compost. 

Preparation of Manure, — Dung, thus indiscriminately 
thrown together, being composed of every species, whether 
from horses, pigs, or black cattle, bedded with a litter of straw, 
to which every vegetable substance that can be collected 
roimd the house and premises should be added, forms a com- 
bination of fermentable matter of various kinds, which/ with 
due care, may soon be brought into a fit state of preparation. 
Instead, however, of laying it in a regular manner, it is too 
often suffered to remam in diflferent heaps, in whatever part 
of the yard it may have been carried from the bam and stables, 
in which condition it is left during the winter; and being thus 
imperfectly fermented, its value is, in all such instances, very 
materially injured : whereas, if spread as equally as possible 
over the entire yard, the different materials becoming thus 
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well mixed together, their different properties are blended, 
and a compact mass of manure is produced of equal quality. 

It should, however, be observed, that there is in every fiirm- 
yard a proportion of hot and pungent dung, produced by 
poultry and pigeons, which should l^ separately kept for top* 
dressings, for which purpose it may be found very useful : if 
scattered over tiie common heap, it will, however, have the 
effect of increasing the fermentation, and hastening its decom- 
jK)sition. That of swine, also, when thus mixed, has the same 
effect ; and it was proved, after repeated trials, when the tem- 
perature of the air was 40o of Fahrenheit's thermometer, that 
of coomion farm-yard dung was about 70^ ; a compost of lime, 
dung and earth, 55^ ; and a portion of swine and fowl's dung, 
85^ . Care ^ould also be taken that, if any other substances 
than those commonly employed be added to the heap, they be 
of such a nature as will render them equally susceptible of de- 
composition ; if not, a small quantity of quicklime will have 
that effect ; but it should be applied separately. Lime should 
also be added to all weeds which have ripened their se^s, as 
well as to the roots of docks and other noxious plants, which 
long retain the power of vegetation, and spring up when laid 
upon the land, unless they are destroyed. The better way, . 
indeed, is to place them in a spot away from the yard, and to 
mix them into a compost, as will be hereafler mentioned. 

On what has been said respecting the removal of dung and 
litter from the farm-yard^ it should also be remarked, that 
their being retained during a long time in the yard is incon- 
sistent with the comfort of the cattle and the due preparation 
of the manure ; for if straw be added in sufficient quantity to 
keep the former dry, although the lower layers of the manure 
may be in a good state, yet those at the top cannot Straw, 
flung out to the yards in considierable portions, becomes, after 
being compressed by the trampling of cattle, ratlier like a 
well-packed stack than a mass of dung in a good preparatory 
state. Except where a considerable stock is soiled, the small 
quantity of urine and dung made by the animals is barely suf- 
ficient to cause a slight fermentation in the heap, which brings 
on fire-fanging, after which its original powers can rarely be 
restored. To prevent that injury, no measure can be so 
successfully used as a frequent removal of this unmade dung, 
especially if the weather be wet at the time ; for there is in 
such cases so much straw that has not passed through the 
entrails of the cattle, as renders it almost impossible to do 



86 A PRACTICAL TEEATI8B 

injury by an excess of moisture: if, therefore, its removal be 
defeired to any distant period, a proportionately ^eater length 
of time must necessarily be devoted to its tummg and being 
got in order for the field. Unless over-year muck be used, if 
Die manure be required for turnips, it will be found necessary 
to lead it from the farm-yard as soon after Christmas as the 
weather and the state of the roads will admit of it; or, if 
wanted for beans, that should be done much earlier. No 
period is more advantageous for this work than a frost ; and if 
much manure is want^ early, it may be led from the yard a 
second time in the month of February. It should not be for- 
gotten that the lighter it is laid upon the heap, the more rapid 
will be the decomposition; and that it may be retarded by 
compactness of form and pressure an the top with a heavy 
coat of soil. This, however, must depend upon the quantity 
of litter and of cattle, on the extent of the yards, the state d 
the weather, the condition of the manure, and the intention to 
which it is to be ap^^ed, all varying according to circum- 
stances, &ir which no precise rule can be laid down, and 
which must therefore li^ left to the judgment of the fanner. 
Yard-dung, made in winter, if trodden by cattle, will not be 
found to ferment much. It ought, if possible, to be kept 
neither too wet nor too dry ; if in the former state, it will 
injure the stock, without forwarding its own decomposition ; 
and if in the latter, it will become mouldy, or fire-fanged, and 
lose its most vali;^able qualities : in order to prepare it in the 
best manner, it should therefore be preserved in a mean 
between the two extremes. 

Throughout most counties the general plan is, after foddering 
is over, to carry out the dung from the farm-yard, and to place 
it in large heaps, in drder to occasion a due fermentation, and to 
render it quite rotten before it is laid upon the land. There 
are, however, many circumstances which render practice and 
opinion at variance on this point, in consequence of which 
a great portion of the manure is carted directly to the fields, 
and applied' to the intended crop, either fresh, or perhaps after 
being once turned over. The apprehension that dung loses 
much of its virtue by evaporation is not entirely unknown or 
unattended to; but people thinks differently on the subject. 
Several formers maintain that ploughing in the' manure as 
soon as it is laid upon the land is unnecessary, if not injurious; 
because they say that it absorbs the ni^rhtly dews and otlier 
substances from the atajosphere, by wliich its quality is im- 
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proved ; that the rain will vnA in the salts, while the son 
only exhales the water; that, when spread upon the surface, 
the soil also thus heccnnes gradually impregnated with its juices ; 
and that clay land in particular is rendered mellow and free 
to plough. Thus with many it is the practice to carry out 
yanl-dung in its long and hot state, and to suffer it to lie both 
upon arable and grass land for perhaps a month or six weeks 
after being spread, before it is ploughed in, though it is 
knowledge to encourage the growth of weedk Others cover 
it with a slight coat of mould. On the other hand, although 
the process of fermentation^ by disengaging a quantity of car- 
bonic acid and ammonia, causes an evaporation, by which the 
bulk of the manure is much diminished,' yet its power is 
thought to be thus increased. This apparent diminution in 
bulk has indeed been too much insisted on by the opponents 
of rotten dung, as proof of its decrease in value ; for, although 
the size of the heap thus evidently becomes smaller, yet itd 
-cubical contents are, by its condensation, increased in weight* 
After about six weeks it assumes a saponaceous, greasy op- 
pearance, in which soft and sappy state, when neither ft-esh 
nor too rotten, but in the medium between those states, it is 
generally applied to the land by the best farmers. When 
very rotten, -its effect is .more immediate and powerful; but 
when only moderately rotted, its effect, though more gradual, 
is found to be more durable. 

On this subject of evaporation, which has justly engaged so 
much of the attention of scientific agriculturists, we, how- 
ever, add the following extracts from the work of Von Thaer, 
whose practical knowledge cannot be4oo highly appreciated. 
He says, that not only does theory teach us, but during his 

*The weights ofputreBcent manures will depend mncb upon the progress 
of their decomposition at the timOf as well as the proportion of moisture 
which, from accident or particular treatment, they may contain. From an 
experiment on the subject, recorded in the Farmer's Magazine, we learn 
Uiat the comparative weight of the following substances, was as follows :— 

owt. qra. lb*. 

One cubical yard of garden-mould . 19 3 25 

Ditto of water . . s 15 7 
Ditto of a compost of earth, weeds, lime, and dung, that 

had lain nine months, and been turned over 14 5 

Ditto of new dung . . . . » 3 18 

Ditto of leaves and sea-weeds . . . 9 7 

Thus, a cubic yard of water is to that of new dung nearly as 3 to 9.— vol. 
xiv. p. 102. Von Thaer calculates the weight of a cubic foot of any strawy 
Arm-yard manure at only about 46 lbs. ; while one which has been partly 
decomposed will weigh from 56 to upwards of 60 lbs., without being com- , 
pressed.— iVtnctpM Raisonnei d'JtgrkuUure, torn. ii. p. 326, 
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own eacperience he liaa had freqaent occasioii to obeerve, that 
it is hurtful to remove fiLrm-yard manure while it is in a high 
degree of fermentation ; for according to all appearance, an 
essential portion of the most active substances of which it is 
composed are evaporated when exposed to the air while that 
process is going on. But, before the fermentation has arrived 
at its height, or after it has passed, the dung does not seem to 
lose any thing by exposure to the air; or, at least, nothing but 
what it regains by some &ther mean& 

That an evident advantage attends the spreading of fresh 
strawy dung upon the surface of the soil during the winter, 
and leaving it tnere in that state until the spring ploughing 
(it being, at the same time, well understood that no declivity 
of the land allows of its being washed away by the rain) — for 
this method of covering the ground occasions it to absorb the 
juices of the dung, and thus renders it not only friable to work, 
but extremely productive: so much so, tliat the straw has 
been afterwards raked off the land at the close of the season, 
and yet the soil has appeared as much improved, as that in 
which the whole of the Jitter had been buried— an effect which 
is also apparent in meadow ground which has been similarly 
jtreated. Not alone has this occurred in many such instances ; 
but in others, in which both long and short dting, have been 
spread upon land already sown with tares and peas, and 
though left there during vegetation, have produced the. most 
beneficial effect upon the crops, especially when sown late, 
and applied to ordinary land of a light and warm nature ; but 
what appears more extraordinary and difficult to explain — the 
land which has been thus managed has evinced a decided 
superiority in the subsequent crops over ground on which even 
a larger quantity of dung had been regularly ploughed in. 

That, as one proof of this, in the spring of 1806, rape was 
Bown along with elover upon a poor soil, and was afterwards 
covered w5h fresh dunff : in the autumn of 1809, the clover- 
ley was broken up, and rye was sown ; the crop of which in 
the following year was distinguished by its superiority over 
that of an adjoining field which had been dunged upon a sum- 
mer fallow. Indeed, after a number of comparative experi- 
ments, made by himself as well as by other farmers, it appeared 
to him beyond all question — however incredible it may seem 
to those who have not also tried its effects — ^that dung which 
has already passed the extreme point of fermentation, not only 
• loses nothing by bemg exposed upon the land, even "during the 
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summer, but even gains. The evaporation may, indeed, be 
not so great as it is generally supposed ; for, although it is true, 
that when the dung is carted out and spread, it then effects 
the air with a strong musky smell, yet there is no mode of 
avoiding that ; and even if there were, the vapour which is 
thus difiused is so t^iuous, light, ^nd expansive, that doubts 
may be entertained whether the quantity of sap which is thus 
evaporated can be very considerable, as, afler a short period, 
the dung does not exhale any odour. According to the expe- 
rience of M. Thaer, it does not lose in weight; and he 
remarks, that, if laid during a few weeks upon a sammer fal- 
low, a number of young plants of a very vivid green will be 
seen to spi;ing up, even upon spots which have not come into 
contact witL the dung ; which proves that its fertilizing pro- 
perties were spread around,' even before it had been buried in 
the soil.* 

We have thus entered at large into this discussion, because 
we consider it important to throw every light upon the subject 
of \^ich it may be susceptible; and it besides contains some 
strong reasons for the application of long dung. 

There are, however, many farmers who persist in the use 
of over-year muck, or that which has been kept perhaps a * 
twelve-month, or more, until it is completely reduced to a 
pulp, in which state it is very commonly applied to turnips. 
It thus loses perhaps half its bulk ; but it is considered pecu- 
liarly favourable, and even necessary to the growth of that 
cropy as its power upon vegetation advances it so rapidly as to ^ 

put it prompUy out of the reach of the fly.f When, however, 

* Princjpes Raisonn^ d' Agriculture, torn. ii. p. 315, $ 600. It i» difficult 
to ascertain the precise degree of evaporation arising from fresh dung; but, 
by an experiment made by the Rer. St. John Priest, Secretary to the Nor- 
folk Agricultural Society, in the presence of Mr. Curwen, of Workington, it 
was found that steam was evaporated by a piece of moist ground held under 
.a large glass during a quarter of an 4iour, in the month of October, at the 
I ate of about U cwt. per acre. Survey of Buckinghamshire, p. 274. 

This, indeed, appears a large amount within that space of time ; but, had 
the experiment been longer continued, it would have been much diminished, 
and would, no doubt, in a short time, have entirely ceased. 
* t Mr. Young, indeed, says, *that long atable-muck has been carried out 
for turnips in March, without any stirring, and that the crops were as good 
as from short muck, though the growth o( the plants was not so quick ; but 
then 15 loads of the former were laid on instead of 13 of the latter. Long 
and short dung have also been mixed together, and laid upon strong land, 
with good effect. It was carted from the yard late in the spring, forming 
heaps, which in three weeks were turned over, and, within a fortnight 
more, were laid upon turnips ; but the practice is not common, nor very 
likely to be generally followed.— Norfolk Report, chap. xi. sect. iii. ; Essei 
do., pp. 9S9, 940. 
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the pirocen is canied too ihr, and the murare has been fre< 
quently turned, — ^ontil, as said by some fiumers, *black butter 
becomes black muff:'* it has then, indeed, been found 8o com- 
pletely deprived of its nutritive sap as to produce no effect 
whatever upon the land. On the whole, there is reason to 
believe, ^ that there is, in the mana^ment of dung, as in all 
things else, a certain point which constitutes the maximum oX 
profit, beyond which there is nothing bat loss. 

The management qf farm-'yard mantare^ upon light and 
heavy soils, should difier according to the use intend^ to be 
made of it ; for it is generally employed in di^rent seasons 
and applied to different crops. For light land, on which the 
roost common crop in the commencement of a rotation is 
usually turnips, it requires to be highly fermented ; because, 
if not incorporated with the ground m that soft and sappy 
state in which good spit dung ought to be, the plants will not 
receive such immediate nourishment as will serve to push 
them into rough leaf before the attacks of the fly. But fyr 
clays and other strong soils generally, whether the manure be 
applied to a fallow under preparation for an autumn sowing of 
wheat, or in the early part of the spring for beans, as it has a 
longer time to decompose in the soil, a less degree of putre^ 
Action is necessary than for turnips. Potatoes, also, though 
grown on light land, may be raised by the use of fresh unfer- 
mented manure, because they db not require the same nutri* 
ment as turnips during their early growth, and because they 
kre also supposed to be assisted by Sie action of long dung in 
opening the soiL 

When, therefore, a farmer looks chiefly to a prompt return 
through immediate benefit to the next crop, the manure should 
he thoroughly rotted to the condition of spit dung ; * but if liis 
views extend to subsequent crops, or if the soil be of a nature 
to receive benefit by the fermontation and heat produced by 
the application of long dung,' then it has been affirmed ' that 
preference should be given to that in a fresh . state, provided 
it be immediately ploughed in and totally covered.' This, 
however, although the opinion of the author whom we have 
just quoted, as well as that of several practical men, should 
yet be received with a certain degree of caution ; for, besides 
the objections already stated to manure of this description, 
there is such difficulty in ploughing in the straw, that much 
of it is necessarily loft upon the surface of the soil, where its 
virtues are in a great measure lost ; or, if buried deep in cold 
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and letentive elaya, it becomes locked up in the land, and its 
fermentation is po'evented. In order to bring it into such a 
state of decomposition as we have already stated, the informa- 
tion which we have collected on the subject may be thus con- 
densed. 

On most &rnis the yards are commonly cleared towards the 
middle, or the latter end of April ; though in some this does 
not prevent the work from going partially forward during the 
winter, and thus preparing some of the manure in succession ; 
at whatever period it may, however, be done, the following is 
the most advisable method of proceeding. 

The most usual mode is to carry out the dung from the 
yards, either to some waste spot adjacent to the homestead, or 
into the field to which it is meant to be applied^ and there to 
leave it exposed to the weather, without any other preparation 
than turning it over, until it be completely rotted, or else until 
such time as it may be thought requisite to lay it upon the 
land. The better plan, however, is to lay a bottom for the 
dungstead, consisting of a bed formed of cla^ or sand, ditch 
and road scrapings, marl, or any similar substance, which must 
be well mixed and pulverized, and then spread to the extent 
in length and breadth which it is supposed the heap will 
cover, and from a foot to 18 inches in depth, but raised at the 
sides and sloped to the centre, so aa to absorb the liquor which 
oozes from the dui^ during the heating and putre&ction which 
always take place while it lies in the heap. The yard dung 
is then carted out, and shot upon the bottom ; on$ end of which 
is at first left lower than the other, in order to render the 
ascent easy to the cattle — a practice, however, as we shall 
afterwards see, which is not always to be co^smended. It is 
then thrown slantingly up until the heap rises to four or five 
feet above the foundation ; after which, careful farmers raise 
a coating of the same materials as the bottom, a couple of feet 
in thickness, which is spread round the heap t(f its full height : 
or, when the mixen is raised upon the field in which it is 
intended to be applied, the soil may be plou^rhed around the 
heap, and plastered or faced up against the sides by the back 
of the spade. The dung is then allowed to duly ferment, 
which may be seen by its sinking, and easily ascertained by 
thrusting a few sticks, of the common size of broom-handles, 
into difierent parts of the heap, as well as by Its steaming and 
offensive smell, which, however, subsides when it is thoroughly 
decomposed. Dark-coloured putrid water is also drained from 

D 
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the heap, and there can be little doaht diat this disoharge of 
▼apour and fluid will, if permitted, occaaion the loss of some 
portion of the virtues of the manure ; in order to guard against 
which, a thin coat, of the same kind as the sides, and made as 
fine as possible, is laid regularly and lightly over it, so that its 
weight may press equally and not heavily — far, if left in 
lumps, their cumbrous weight would force the dung into holes, 
and prevent its regular fermentation. 

By this covering of the dung with a due proportion of earth» 
or of other coating, that loss is, however, in a great measure 
prevented ; and the bringing of the heap into a state of prepa- 
ratimi either sooner or later, as circumstances may require its 
application to the land, can be efiected by the denseness and 
compression of the covering. The operation therefore requires 
considerable delicacy ; for, if dung, already in an onfermented 
state, be so closely pressed as to effectually exclude the air, it 
will be found, perhaps at the distance of several montiis, in a 
state veiy little diiforent from that in which it was put up; or, 
when it is thought to be in a perfect state of preparation, it 
will, upon examination, be discovered to be only decayed, and, 
instead of abounding in rich mucilaginons substance, to con- 
sist almost entirely of mere vegetable earth. 

This also leads us to remark on the common practice of 
driving carts^ with their loads, upon the dunghUls ; the con- 
sequence of which is that, as nearly the same road is followed 
by each cart in cipssing them, it is not possiUe to draw load 
after load upon such a heap without compressing those parts 
where the horses tread, and thus, instead of the dung under-> 
going a regular fermentation, which every part necessarily 
would if it had been thrown loosely on the heap, and of one 
uniform thickness, it is, in some spots, consolidate into a mass 
which, in most instances, greatly retards, and in scnne ontirely 
prevents, the process; 'becomes mouldy, from want of air, 
caloric, and moisture, — acquires a musty, turbid smell, — ^gene- 
rates fungi, — and is, in that state, injurious to vegetation.' 
The system has indeed been defended by some very able men, 
one 01 whom insists ' that the dung should be drawn out of the 
yards, and placed upon the bottoms, though not in the usual 
way of throwing it up loosely, to cause fermentation, but, on 
the contrary, by drawing the carts, with their loads, upon the 
heaps, for the purpose of compressing the dung, ai^ thereby 
preventing fermentation;'' and another conceives that *a 
positive benefit will be gained by this slight compression.' 
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This dMbrenoe of opinion may however have arisen from 
attention not having been paid to the difierent qualities of the 
* dong, as well as to the use intended to be made of it When 
the materials removed from the yard consist chiefly of litter in 
a fresh or rough state, not sufficiently saturated with the urine 
of cattle, or when the manure is not intended to be immedi- 
ately applied to the land, no serious damage can ensue from 
driving the carts — which are usually drawn by one horse — 
across the b^p, when the dung has risen to some height upon 
the foundation ; but if that operation be performed before some 
ctmsiderable portion of the dung be laid on, the inevitable con- 
sequence will be that the bottom, which consists of either 
of earth or of other matter devoid oi elasticity, will thus be 
kneaded into solid and unequal lumps, which will occasion the 
effect complained of. Care should therefore be taken to make 
the heap so narrow, that, by driving oa each side of it, the 
carts may be backed, and the dung shot upon the pile, which 
may then be levelled with grapes, or forks, and laid compactly 
together. Much labour of the teams will thus be saved : if 
the 6bject be to prevent fermentation, the dung may be regu- 
larly and closely trodden down by the men employed in 
spreading and levelling it ; and the quantity of earth to be laid 
over it may be regulated accordingly. If, on the other hand, 
the manure be intended for immediate use — then the dung 
diouM be thrown lightly together without treading, and the 
quantity of earth on the sides and top should be reduced ; or, 
if the dung be of a hot nature, from which too sudden or vio- 
lent fermentation -may be apprehended, a portion of the earth 
may be intimately blended with it, and it will thus be soon 
brought into a fit state for amplication. • 

It jnust not, however, escape observation, that store cattle 
are often kept in straw-yards apart from other stock ; or else 
that, when the same yard is used, the stable litter of horses is 
thrown separately out, and thus produces two very distinct 
species of dung. Attention should therefore be paid, in clear- 
ing the yards, to take a few cart loads from. each kind altera 
nately, so that the whole may be, as nearly as possible, equally 
mixed, and heat alike. It will thus also be seen if any portion 
of the dung is too dry, in which case it should be distributed 
among that which is wet ; and if there be any general defi- 
ciency of moisture^ or if the external parts of the heap become 
dry during the process of fermentation, they should be tho- 
roughly wetted. The heaps, too, should be of moderate size, 
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by which means they can be turffed and got leady at difi^rent 
periods, as occasion may require.* 

These |n««— as they are provincially termed when thas 
crusted over — if ready by the Ist of May, may be reasonably 
expected to be in a fit condition to be laid on the summer fiil- 
lowB by the latter end of July, though the time required for 
their preparation must be governed by the strength of the 
dung, the weather, and the exact period of its intended appli- 
cation. Those formed during 4he summer months, uz^ess the 
dung be produced by horses and cattle kept in ihe yards by 
soiling on men food, can seldom be collected and got ready 
for use within the same season ; but when intended for turnips, 
the manure should be carried out and lightly raised about six 
weeks or two months before it is wanted, within ten days or a 
fortnight of which time it should be very carefully turned. 

The operution of turning is also one that requires circum* 
spection. This is often neglected until the heat of the mixen 
is quite spent, its fermentation passed, and it is become 
entirely rotten. To which glaring error is to be added tha 
carelessness employed in that IsSour by servants, who, in 
turning it over, usually begin at one end, and throwing layer 
upon layer as they cut them through, place them again in the 
same order in which they found Siem, with this only differ- 
ence, that the part which was at the top now becomes the bot- 
tom. Thus it has been justly observed by Mr. Malcolm, that 
' the benefit which might have accrued to each ingredient by 
their proper admixture is in&Uibly lost, because the dung has 
been prevented irom infusing any of its saline particles into 
the mould, and when laid upon the land, instead of being a 
body of invaluable manure, they are little better, as such, than 
OB if each ingredient had been immediately drawn from the 
beds out of which they were originally taken.' All this may, 

* On this subject Mr. Cook is said to have lately expressed himself, at a 
public dinner in Norfolk, to the following effect : — * Having made a platform 
of marl, I placed the inferior muck upon it; the manure of the fat cattle 
formed the third coating, and upon that the horse-dung as the fourth, and 
in about equal quantities. I then ploughed round it, threw up the earth, 
and made a kind of coating over the whole to keep in the gas. Just before 
sowing, the heap was turned over; and thus, when the muck was in a 
state of fermentation, it went into the drill. Let farmers follow this plan, 
and give plenty of seed, and they will not find their crops of turnips to fail ; 
the warmth of the manure would force the turnips out of the way of the fly 
in less than eight-and-forty hours.' In Dr. Ri^by's account of Holkham, 
it is also stated that, by preparing manure in this manner, Mr. Coke saves 
no less than 500i. per annum in the purchase of rape-cake as top-dress- 
ings.— 3d edit., p. 96. 
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however, be eoDsily avoided by cautiously obBerving tbe proba- 
ble state of the fermentation of each heap, and l^ turning it 
completely over, either when it requires lightening or pres- 
sure ; by narrowly watching the process, so that every part 
may be thoroughly shaken up, the clods and lumps in the bot- 
tom, top, and sides well broken, the adhesive parts of the dung 
separated, and moisture added if necessary. When this pro- 
cess has been attentively performed, it has been recommended 
by Mr. Blaikie ' to immediately plough several furrows of the 
natural soil all around the heaps, and with the loose earth 
ploughed up again, t;oat the heaps all over: the pies will then 
take a gentle fermentation; the earth intermixed with and 
covering the dung will absorb the juices and gases of the dung, 
and the compost will come out in a fine state of preparation for 
using on turnip land. From manure of this description, in 
which all the materials are intimately blended, soaked with 
putrid water, and decomposed to a degree of mellow consist- 
ence, diJOferent sorts, to suit different soils and crops, cannot 
indeed be taken ; but perhaps, with the single exception of 
pflotatoes, this one sort of farm-dung, managed as above, may 
be successfully applied to every crop, and to every kind of soil. 
Long'dung, — Such is the most common practice with the 
generality of farmers regarding /crmcnfcd dung ; but there is 
another system of management advocated by some eminent 
chemists, who recommend that it should be used in a fresh 
«fii<e— that is to say, afler it has begun to ferment ; fer it is 
well known that dry vegetable and animal matter cannot be 
properly made to serve as manure until that process has com- 
menced. On the efibcts of the fermentation of &rm-yard ma- 
niirp, and the length to which the operation should be carried 
before it be appli^ to the soil, there exists indeed an extraor- 
dinary difference of opinion among the written authorities on 
the subject, and the practice of many eminent farmers is 
equally at variance. It was long ago asserted, that • there was 
good reason to believe, from many facts, that putrefaction 
was no way necessary to the nutritive power of animal and 
vegetable matter, but in so far as it diminishes their cohesion, 
or destrovs their texture, and renders them fitter for absorp- 
tion ; and as there is considerable waste in gases and ammo- 
niacal and nitrous salt by their putrefaction, it is of importance 
not to allow'the putrefaction to take place at all where it is not 
required to break the texture.' In support of that theory, 
various other authorities were quoted by, the late Secretary to 
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the Board of Agriculture, in the treatise oa loanuree whiclr 
gained him the Bedfordian medal of the Bath and West of 
England Agricultural Society. Many who previously doubted 
it have been since persuaded of its superiority by much practi- 
cal as well as theoretical evidence then brought forward ; to 
which there has been since added the powerful arguments of 
Sir Humphry Davy, who thus expresses himself: — 

* Whoever will refer to the simplest principles of chemistry 
cannot entertain a doubt on the subject As socm as dang 
begins to decompose, it throws off its volatile parts, which are 
the most valuable and most efficient Duug which has fer- 
mented, so as to become a mere soft cohesive mass, has gene- 
rally lost from one-third to one-half of its most useful con- 
stituent elements ; and that it may exert its full action upon 
the plaint, and lose none of its nutritive powers, it should 
evidently be applied much sooner, and long before decompose 
tion has arrived at its ultimate results, 

' A slight incipient fermentation is undoubtedly of use in 
the dung-hill, for by means of it a disposition is brought on in 
the woody fibre to decay and dissolve when it is carried to the 
land, or ploughed into the soil, and woody fibre is always in 
great excess in the refuse of the farm. Too great a degree 
of fermentation is, however, very prejudicial' to the composite 
manure in the dung-hill ; it is better that there should be no 
fermentaticm at all before the manure is used than that it 
should be carried too far ; for the excess of fermentation tends 
to the destruction and dissipation of the most useful of its' 
parts, and the ultimate results of this process are like those of 
combustion.' 

The sentiments of this celebrated chemist are certainly 
entitled to great weight i but though we admit that the fer- 
mentation of &rm-yard manure Inay be rendered injurious, 
both through the waste which occurs in bulk, as well as by 
the loss of some portion of its nutritive -properties, if that 
process be carried to excess, yet we are inclined to doubt the 
correctness of that position which says 'that it should be 
applied long before decomposition has arrived at its ultimate 
results.' We think also, that some distinction should be 
drawn between the difierent kinds and qualities of dung, as 
well as of the crops to which it is to be applied, and of the 
season in which it is to be used, before any such unexception- 
able rule should be adopted for its preparation. Thus^ to 
recommend the application of fresh manure for a crop of 
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turnips, in like mannner as for another of potatoes,— >fbr heavy 
clay equally as for a light sandy loam, or to draw no distinction 
between the time in which it is to be laid upon the land,— ' 
rather ai&rds evidence of theoretic generalization than of 
sound conclusions, drawn from a multiciplity of well-supported 
experiments, and established by practical effect* 

There are perhaps few agrieultural subjects on which 
theory and practice are so much at variance aa in the manage- 
ment and application of putrescent manure. There is haidly 
a farmer who will not admit that a crop of turnips may be 
altogether risked if c^rt muck be not employed ; and though 
some of them are often under the necessity (^ applying a 
portion of long-dung, perhaps to the same field on which the 
former has been laid, yet the very drill on which the two 
kinds meet may in general be distinctly pointed out, while 
potatoes, on the contrary, are almost invariably planted on 
fresh fanu'-yard manure: though neither of these instances 
prove either that fresh dung gains any fertilizing power by 
fermentation, or that short muck loses it ; for these facts apply 
only to the mechanical action of the manures, and to the 
natural economy oi the plants. It is also generally admitted 
that long-dung is more suitable to clay lands than to light 
soils, which are rendered too porous by its applie^ition ; and, in 
like manner, fresh manure is objected to for all spring crq)s, 
because it is found to keep the land in too open a state in dry 
weather, and liable to be burnt up in the summer. 

Sir Humphry, however, adds — * that the dry straw of wheat, 
oats, barley, beans and peas, and spoiled hay, or any other 
similar kind of dry vegetable matter, is, in all cases, useful 
manure. In general, such substances are made to ferment 
before they are employed, though it may be doubted whetlier 
the practice should be indiscriminately adopted.' 

On which it may be observed theit although in another 
passage he admits *that a great objection against slightly 
fermenting dung is, that w^ds spring up more luxuriantly 
where it is applied,' — which forms in itself a strong impedi- 
ment ; yet that is not the only fault to which it is exposed — 
for it also occasions foul husbandry. It is scarcely possible in 

— I I III 1 1 I _ . II ■ — - — ' 

* On this it has been observed, that, in the instance of turnips. Sir Hum- 
phry only meant to say, * that the manure should be applied lovg before de- 
com^oaition had arrived at its ultimate results ;' but this does not weaken 
the general force of our remark, which refers to the indiscriminate use of 
long dung. 
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any soil to plough down eflfectually a large quantify of lank 
strawy manure; fhr even the stubbles, when cut high, are 
found difficult to bury, and more especially on light land this 
fresh stable-dung slides along the ground before 5ie breast of 
the plough, and thus clogs the furrow. The harrows also 
drag up considerable quantities, which not alone impede their 
action, but a large portion of the manure is thus scattered 
over the surface of the ffround, and uselessly left there to 
perish ; and litter that had been ploughed down fresh has, in 
numerous instances, been turned up m the following spring 
without any apparent change. Objections such as these are 
not easily (Aviated, but even were they surmountod, the value 
of the dung in that state of preparation still remains to be 
considered. 

Of the myetenea of nature in her supply of food to plants 
we have no certain infi»rmation, and it is even probable that 
they will ever elude discovery. Some experiments which 
were made by Sir Humphry Davy, however, fiivoured the 
opinion * that seltUde matters pass unaltered into ike roots of 
pUmlsf in support of which he says — 'that the great object in 
the application of manure should be to make it id£>rd as much 
soluble matter as possible to the roots of the plants, and that 
in a slow and ^^ual manner, so that it may be entirely con- 
sumed in forming the sap of the oi^anized plant;' in c»^er to 
attain which efifect, he admits ' that it mast undergo chemical 
changes.^ Now, the materials of which tl\e great bulk of 
&rm-yard manure is composed, consist chiefly of straw or 
other litter, which, being fibrous, can only be rendered scduble 
by fermentation : but chemical theorists assert that this process 
should be perfected at least, if not commenced, underground ; 
for they insist that, if completed in the dung-hill, it would 
occasion a great loss of nutritive matter; and it must be 
admitted that several practical men of considerable judgment 
have become converts to the same notion. Thus, one of the 
latter body says — *that, although half-rotted manure will 
sooner disappear in the soil, and that the crop sown along 
with it may often be better than on fresh dung improperly 
applied, there ma3r be little doubt; but there can be as little 
that, during the time the latter is visible, it has afforded the 
greatest diiare of nourishment;' and he then asserts, * that the 
ravages of fermentation and ejdialation are more to be dreaded, 
and ought to be more guarded against, than any other waste 
to which a heap of dung is liable.' 
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In contradiction to tJtm, however, another writer upon the 
same mibject thus expresses himself: — * The object of applying 
all kinds of manure is.to nourish the seed which is sown in the 
earth; and we know from observation that its development is 
much accelerated by the iinmediate assistance of manure. If 
manure requires to be in a soluble state before plants derive 
benefit from it, it is evident, the greater state of solution in 
which the manure is, the mare easily will the plant be enabled 
to derive benefit from it. This point is finely illustrated by 
the quicker efficacy of liquid than solid manure in nourishing 
the plant, when both are applied in equal strength. Now, if 
there is no way of making manure soluble but by fermentation, 
it is also evident a great degree of fermentation w^l dissolve 
all the fibrous portions of putrescent manures the more easily. 
This point is also well illustrated by a fermented dung-hill, the 
materials of which, if properly commixed, will ferment strongly 
for a time, and then the fermentation will subside to a low 
degree, leaving the whole mass in that pulpy, sappy state, than 
which nothing can give a better idea of a solulue state of a 
fibrous body. Whether any really nutritive matter is driven 
off by fermentation befbre the mass is brought to that pulpy 
state, may be doubted ; for the evaporation from such a dung- 
hill appears to be just the steam of water in a highly elastic 
state, glimm^dng like a hot haze in a sunny day, on looking 
across a ploughed field. But even should some gaseous matter 
escape during fermentation, this undeniable fiict remains un* 
touched — ^that this fermented, pulpy, sappy mass of manure 
will go much farther in maintaining the fertility of land than 
the same, bulk f or weight, of recent &nn-yard manure.' 

On the latter point we think there can be no rational doubt; 
for it is very generally allowed that an equal quantity of short 
muck, or that which has been merely reduced to the state of 
spit-dung, is more immediately effectual as manure to the pre* 
sent crop: but the question sti]l remains to be decided — 
Whether the same amount of substance, if laid upon the land 
previous to its diminution by the loss of fluid and of gaseous 
matter, has not a more lasting^ efifect on the improvement of the 
soil ? . It can only be detemuned by long experience upon dif- 
ferent soils, seasons, climates, crops, and rotations; and we 
agree with Mr. Finlajrson that, *in order to make a &ir trial, 
it might not be unworthy of the agriculturist's pains to place, 
for examplOf a ton of fres^ dung in a favourable situation fer 
fermentation; to turn it over once or twice ; and when rotted 
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down to the bulk, weight, and consistency thought most expe- 
dient, or usually allowed, to put it and a ton of fresh dung of 
the same sort on equal spaces of very poor land, and weigh the 
produce of the three following crops; by which means the 
matter would soon be set at rest, and, with the majority of 
farmers, a greater uniformity observed in the management of 
this division of their business.* We accordingly extract a com- 
parative experiment made by an intelligent practical fkrmer 
on three kinds oi manure, and on a cultivated soil without ma- 
nure — half a rood of ground bemg allowed for each — as fol- 
lows :— 

Suecunv9 Crop§ and Ptodtte0 from a rinfile applitaXian of CJke fottomng' 
^ QftanCttiM, mx :— 

Fnati atabla-ducg BoUaadoBff. Dry BarlAv-itniw Ko 

In a strawy atate, 8 monttui old. burst on toe ground, manure. 
8 tons. 9 tons. IScwt. 

FBB AOBB. FSB AOSX. FBB AOBB. FSB AOBX. 

I8t crop Tdrnipfl, 18cwt.68t.61b. lOcwt. ]8t.41K 8cwt. Sst. 7 lb. Ist.Slb. 
Sd crop Barley, 30 busli. 8 pka. M buflb. 3 pk8. 3D buah. 1 pk. 14 bush. 

3 pks. 
8d crop Clover, 80cwt. Slcwt. I8cwt. 8cwt. 

4lh erop, Oat8, 38 bush. 40 buah. 18 bash. 33 bush. 

As to the Ibed after tiie clover, it was about equal to the 
expense of getting in each crop respectively, witii a^mall sur- 
plus <»i the plot manured with rotten dung. 

To complete *this experiment, there should, however, have 
been a notice added of the proportion of weight which fresh 
stable-dung would^ lose within eig^t months ; for three texts 
would scarcely, at the expiration St that time, amount to more 
than half that quantity of completely rotted dung; though 
when farm-yard manure is reduced one-third in weight, the 
fermentation may be, in most cases, consideired as &r enough 
advanced for the ^^enecal purposes of agriculture. Supposing 
the original quantities to have been equal, the above experi- 
ment would be, in every part oi the rotation, in iivour of rotted 
dung, with the exception of the inferiority of the turnip-crop, 
which, in this mstance, remarkably contradicts the practice of 
its application ; though, without more clear information regard- 
ing the soil, the culture, and the weather, no positive conclu- 
sion can be drawn from that fact 

In his remarks upon the formation of dung-heaps. Sir 
Humphrey justly observes—* that an immeasurable quantity 
of substance disposed for conversion into food for plants is suf- 
fered to escape in the form of drainings and vapour. During 
the violent fermentation which is necessary fpr reducing farm- 
yard manure to the state in which it is called " skort-muckt** 
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not only a large quantity of fluid, but likewise of gaseous mat- 
ter, is lost ; so much so, that the dung is reduced one-half, and 
from that two-thirds or more, in weight Now, the principal 
elastic matter disengaged is carbonic acid, with some ammo- 
nia; and both these, if attracted by the moisture in a soil, and 
retained in combination with it, are capable of becoming nutri- 
ment' Reasoning on which, he says*-* that, within Sie last 
seven years, Mr. Coke has enturely given up the system of 
applying fermented dung ; and he informs me, that his crops 
« have b^n as |food as ever they were, and that his manure 
goes nearly twice as far.* He then sums up his arguments 
with directions fer the management of putrescent manure, in 
the following terms :• — 

* Where fom-yard dung cannot be immediately applied, the 
destructive fermentation of it should be fN'evented as much as 
possible. For this aid the dung should be kept dry and un- 
exposed to the air; for the moisture and contact with- die 
oxygen of the atmosphere tends to excite fermentation. To 
protect (t heap from rain, a covering of compact marl, or of a 
tenacious day, should be spread over the surface and sides of it 
Watering dung-hills is sometimes recommended for cheeking 
fermentation; but this ipnttice, although it may cool the dung 
for a short time, is inconsistent with just views; for moisture is 
a principal agent in all processes of decomposition: dry fibrous 
matter will never ferment Water is as necessary as air to 
the process, and to supply it to fermenting dung is to supply 
an agent which will hasten its decay.' *If a thermometer 
plunged into the dung does not rise above lOO*' of Fahrenheit, 
there is litde danger of much aeriform matter flying off; if 
the temperature is higher, the dung should be imn^iately 
spread abroad.' ^ 

There is no ground for contesting the fitct that a large 
quantity of fluid and of gaseous vapour is allowed to escape 
during the comm(»i process of reducing fiirm-yard manure to 
the state of short muck ; but the practical inference deduced 
therefrom can. only be proved by experiments on a much 
broader scale than those which have been yet submitted to 
the public. 

The separation of a rich fluid substance, drained from a 
mass of dung, must, doubtless, diminish the fertilizing power ' 
of the manure in the proportion in which it has ^en ex- 
tracted ; but these drainings can either be preserved in tanks, 
and afterwards either thrown over the heap or applied to the 
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land in their liqoid fonn ; or, should the constructioii of such 
reservoirs prove inconvenient, the waste of the liquor may be 
prevented by. raising the dung-hill in /the manner already 
stated in our account of the preparation of farm-yard manure. 
The application of such moisture cannot be considered as a 
loss; and we have already seen that even that of watering 
ddng-hills is sometimes necessary to prevent them from he- 
coming fire-fanged. 

The escape of gaseous matter is caused by the heat created 
by fermentation ; and if we look to the state of a fiirm-yard, we 
shall find that the moment the dung is thrown out, trampled 
upon, and wetted by the cattle, that process is*commenced, 
although the temperature of the heap should be far below 
100°. But althou^ the bulk of the manure is thus diminished 
by the evaporation, yet the effect upon vegetation of the am- 
monia contained in the vapour has not been conclusively 
ascertained ; nor is there any proof that animal and vegetable 
substances, while in a state of fermentation, contribute to its 
support ; &r it appears ftom numerous experiments, that rank 
manure, although forcing the early growth of living plants, 
yet eventually contributes to their premature decay. Practice 
has long since decided that it is injurious to turnips, to which 
crop it is more profusely applied than to any other:* it renders 
corn crops foul ; and on light and poor land, which, containing 
but little nutriment in the soil, requires all that can be fur- 
nished to it by the manure fi)r the support of the present 
plants, its effect, though often seen to occasion them to push 
forth with great apparent vigour, yet frequently leaves tiiem 
deficient in grain and subject to rust The potato is, indeed, 
almost the only plant to which it has J)eeu found decidedly 
friendly; but even that is in many soils known to succeed 
better with short dung. 

Respecting the effect of unfermented dung on Mr. Cok^s 
*— ^~"^~~~~'" " ' • " 

* Mr. Walker, of Mellendean, who rente about 3800 acres of arable land, 
has found by the experience of tbirty years, that a small quantity of rotten 
dung is sufficient for a crop of turnips, and that all the succeeding crops, in 
the common rotation, are also generally good; but he could never raise a 
full crop with long fi-esh dung, which, from iu openness, tends to admit 
drought, instead of affording moisture and nutriment to the roots, while 
. they are young and tender. He is therefore at considerable expense in car- 
rying out, turning and re-turning his dung-hills, so as to have the dung in a 
putrid state when laid upon the land in the month of June. After all, he is 
every year obliged so to manure a part of his turnip land with ft-esh dung, 
and whenever that ia laid on, the crop in invariably much inferior, — ^Husbandry 
of Scotland, vol. i. p. 161. 
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tropSi it has been observed, in the treatise to which we have 
already alluded, that the statement is only entitled to weight 
upon the construction either that some of the manure made on 
the farm that was expended under the old system is disposable 
for some other purpose under the new ; or that some expense 
in fetching manure from distant places, that had used to be 
incurred, is saved. For, if the assertion * that his crops have 
been as good as evdr they were, and go nearly twice as far,' 
means only that the dung when now expended is nearly twice 
as much in bulk or weight, and covers the surface of the field 
more thickly in the same proportion, the benefit is merely 
illusory, as the crop does not thus appear to be increased; but 
if the meaning is, *that twice the sur&ce is manured as efiect- 
ually with the same quantity of dung' — then, indeed, we 
should say that the new plan may be &irly considered aa 
entitled to the most serious consideration. 

The same author, indeed, mentions an instance — cited in 
Dr. Thomson's System of Chemistry— of an experiment, from 
which it appears that the periods when putrescent manures 
begin to produce their efiects, aiid the length of time during 
which they continue to operate, are proportioned to the degree 
of putrefaction under which they are applied. Two pieces of 
the same kind of soil were manured — the one with a miifture 
of dung and straw highly putrefied, the other with the same 
proportions of dung and straw newly mixed, and the straw 
almost fi'e;i:h. It was then observed that^ during the first year, 
the plants which grew on the putrefied dung produced a much 
better crop than the other ; but the second year, the ground 
which had been manured with the fresh dung produced the 
best crop: the same result took place in the third year, ailer 
which both pieces seemed to be equally exhausted. This, 
however, only showing that the one was productive of the 
best crop in ^e first, and the other in the second year, proves 
nothing more than an equality of final eifect upon the land: 
upon which it cannot escape reflection, that when the state of 
the soil does not require progressive improvement, the first 
crop is generally the main consideration with the iarmer ; he 
naturally, therefore, wishes to place it beyond the reach of 
those contingencies to which it might be exposed by any 
deficiency of eflective manure. A knowledge of chemical 
principles, indeed, leads to the inference, that dung ought to 
be used in a recent state; and it has been thence assumed, 
*that any disappointment which, in practice, may have at- 

£ 
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tended the adoption of that inference, will be ftAnd to fasve 
arisen, not from a defect in the theory, but from a want of due 
observation of circumstances in its application.' But whatever 
may be found in the writings of scientific agriculturists in 
favour of unfermented manure, the experience of practical 
men may, in most cases, excuse a doubt of its expediency.'*' (a) 

Regarding the application of straWf which the Professor 
thinks *shoidd be ploughed into the soil in a fresh state, and 
that, in order to facilitate its mixture with the earth, it might 
be chopped small with a machine,' we deem it almost unneces- 
sary to add any thing more to the observations we have already 
made, except the record of an experiment- made upon dry 
wheat straw, which was regularly laid in the hollows of drills, 
and potato-sets placed over it The straw and sets were then 
covered with earth, yet .very few of the potatoes ever appeared 
above ground, and these only towards the end of autumn. 
When the ground viras ploughed up, the straw seemed to have 
undergone no change, nor did it impart any sensible benefit 
to subsequent crops. Had the same straw, however, been 
previously subjected to only a moderate degree of fermenta- 
tion, there can be no doubt that its effects would have been 
very different; finr, in most soils, potatoes thrive in dung 
which abounds in litter that has been very slightly fermented. 

In fine, although coinciding in the opinion that the decom- 
position of putrescent manure may be — and is very generally — 
carried too far, and that its value is materially lessened by an 
excess of putrefiictive fermentation, yet experience proves 
that, to a certain extent, it is absolutely requisite, though its 



* In the paperB selected from the Correspondence of the Bath and West 
of England Society, there are queries proposed by the Board of Agriculture 
on several subjects connected With cultivation. The answer by one of their 
most distinguished members to that regarding manure, is as follows :— 

* IVhat are the effects of dung and other manures upon the taste, flavour^ and 
wholesomeness of vegetables 7* 

* If the dung be completely rotten, the efifects will be quickness of growth, 
succulence, crispness, and delicacy of flavour. I strongly suspect that the 
application of ill-digested manure to land is an evil productive of very great 
iiVJury. Worms and grubs are multiplied thereby— the most noxious vapours 
are propagated ; and probably, the diseases in our grain crops may originate 
in this circnmstance. I cannot believe that the delicate fibres of a root, 
making an effort to penetrate a clod of putrefying dung, can escape un- 
injured; and vegetable diseases, I presume, often commence at the root.* — 
Vol. ix. art. xix. p. 235. • I have known recent manure check vegetation.* 
—Ibid. p. 232. 

(a) [The rankness of fresh manure does not affect Indian corn, or most 
root crops ; but injures wheat and other grains— increasing the liability to 
blight or mildew.] 
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positive effects upon vegetation are still so doubtful that the 
degree can only be ascertained by observation. The main 
agents of the process are water, heat, and air. If a dung-heap 
be much wetted, the operation proceeds very slowly; but when 
only moisture is retained sufficient to condense it, then it pre- 
sently heats, and the fermentation proceeds so violently that, 
if not checked, a larg^e portion of its bulk seems to escape 5y 
evaporation; though, if this be only the effect of the condensa- 
tion of its materiiids, and if its weight be not also reduced, the 
residue may perhaps . be thus rendered more nutritive. The 
opposite result may, however, be the fact ; for it may be ob- 
served that, if a quantity of farm-yard dung be removed from 
a dung-hill and turned loosely to the air, thoi^h it may be 
cool at first, yet, if moderately wet, it will soon generate 
heat; it will smoke violently, and emit a very pungent 
effluvium: from which it may be conjectured, that the nutri- 
tive properties of the manure would have been better pre- 
served if it had not been ezpoeed to further fermentation. 
Care should therefore be taken to preserve those exhalations 
* from being dissipated, and it will be probably found that the 
object will be sufficiently attained if the vegetative power of 
seed-weeds be destroyed, and the fibres of the straw be reduced 
to the state of spit-dung. 

Some fermentation will necessarily be ever going on in 
the dung-heap; but there is little danger of its being carried 
too fio" u the ingredients which it contains be well and pro- 
perly mixed. If horse-dung alone be employed, it will soon 
proceed to an excess, occasioned by its own internal heat, that 
will deprive it of every fertilizing quality ; but if mixed with 
the cooler dung of homed cattle, that risk will be in a great 
measure avoided. Then, if the dry contents of the covered 
sheds be also added to the mass of wet litter in the straw-yard, 
the whole mixture will undoubtedly not ferment beyond the 
point best suited to render it immediately available. *In a 
large dung-hill, of such a mixture, the heat of the active fer- 
mentation subsides in it long before any of its useful parts are 
destroyed, and long before even all the water which it contains 
is evaporated out of it ; for, on examination, the manure will 
8e found to be quite short, and easily lifted with the fork or 
shovel ; while, at the same time, it will be saturated with the 
richest black-coloured juices, which appear to be the essentia] 
parts of urine deprived of their water.' We, therefore, con- 
sider it as the opinion of a large majority of the most intelli- 
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{fent fimnera, that dung should not be laid upon the land until 
It has undergone such a change as may be sufficient to destroy 
the seeds and insects which it may contain.' This, however, 
cannot be effected except by a> putrid fermentation, which, 
under common fiirm management, cannot be completed until 
the heap be decomposed fuaS cool ; for otherwise, the operations 
of cartage, spreading, and ploughing in the manure^ while in 
a state of heat, would dissipate the gaseous matter, and thus 
occasion the loss of that in which its nutritive powers are 
partly supposed to consist 

Produce of Straw and Dung. — ^The quantity of straw 
grown per acre depends upon such a variety of circumstances 
touching soil and cultivation, season, and kind of crop, that it 
is quite impossible to Somn any precise calculation on the 
subject E^imates have however been made of the average 
weight of difierent sorts produced by the various species of 
fiprain, from which a general idea of their gross amount may 
be formed. Although it is clear that nothing like accuracy 
can be expected on that point, yet it is in the power of every 
farmer to fxm a tolerably exact notion of the weight of all the 
straw actually grown upon his own land; and coupling this 
with the number of his live-stock and the nature of their food^ 
he will probably be able to make out such a rough calculation 
of the gross quantity of farm-yard manure as may not be far 
fh)m the truth. Such an account may indeed appear at -first 
sight to be more curious than useful ; but crops depend in a 
great measure on yard-dung, and their rotation must be regu- 
lated, on most soils, by its amount ; it is therefore important to 
ascertain, as nearly as possible, the quantity on which a man 
who is dependent upon its production alone, without purchased 
manure, can rely, before he lays his plan for the ensuing year. 
The following are some of the estimates alluded to: — 

31 cwt. or 8473 lbs. . . wheat .... 160st. or 3&S0 tbi. 
S5 ** 3810 ... beans and peaM 180 '* 2860 
95 « 9800 ... oats .... 130 •' 9860 
90 " 9940 . . . barley ... 100 ** 9800 
Rye, aboat 3 loads of 30 trasses each, or 3888 lbs. 

The yield of different years varies the proportion which all 
grain and pulse bear to the straw; but the average of wheat is 
about 12 bushels to the load^ which, according to the practice* 
in most parts of England, consists of 36 trusses of SGIbs. each, 
and weigns llcwt 2qrs. Slbs.; but according to the above 
statement, the whole average of the kmgdom is supposed to 
be about li ton per statute acre. 
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It has however, been calculated by Dr. Coventry, the Pro- 
fessor of Agriculture in the University of Edinburgh, that ara- 
ble land of a medium degree of fertility and management, is 
capable in ordinary years, of producing, in round numbers, per 
imperial acre, about 28 bushels of wheat, 36 bushels of barleys, 
and 42 bushels of oats; and that the average quantity of straw 
yielded by those crops will amount to 21 cwt He then states 
that, supposing this dry straw to be moistened and rotted, it 
would thereby gain an addition to its weight equal to two- 
thirds, or between three-iburths and two-thirds of its gross 
weight— ^thus producing about 3^ tons of manure : and admit- 
ting that^me com is consumed in the feed of horses, as well 
as that the refuse of the grain, thetshaffand light corn, besides 
the straw, go ultimately to the dung-heap, *one cannot reckon 
the amount of the putrescent manure gained from an acre of 
such produce at more than 4 tons.' But, judging by the like 
proportion of moisture of different parcels pr^uced by straw, 
pulse, hay, or herbage of any sort, * it is likely that a fuU pro- 
duce of turnips, potatoes, or cabbages, would furnish even a 
considerably greater weight' By an experiment very care- 
fully made by Mr. Dudgeon, of Prora, in East Lothian, it how- 
ever appears that dry straw had only increased by absorption 
from SioiO to 719 stone, during a period of seven months ; which 
is jKiaterially at variance with the Doctor's estimate of the 
addition to its weight It seems, however, from the statements 
of several eminent farmers, that 1 ton of straw, when aug- 
mented in weight by the dung and urine of turnip-fed stock, 
will, if properly managed, produce about 4 tons of farm-yard 
manure ;* but others, with more justice we think, are of opinion 
that such a quantity can only be produced when the common 
number of cattle on farms in the ordinary course of cultivation 
are also fed in the usual way — upon liay, clover, and corn, as 
well as turnips, besides being well littered with straw. Its 
weight and value will of course be affected by its state of pre- 
paration, as well as by the nature of the soil and its cultiva- 
tion. Meadow land which produces IJ tons of hay per acre 
has been calculated to give O- 2-5, or rather more than 6 tons 
of manure per acre, and the fallow crops produce a large 

* Binclair'H Code of Agriculture, 3d edit., pp. 215, 440 ; Scottish Hus- 
bandry, 2d edit., vol. i. p. 379, and passim. A Berwickshire farmer gives a 
tingle cart-load of turnips per day to eight or ten cattle in the straw-yard. 
He finds that, on an average of three years, from 3^ to 3 acres of straw will 
winter one of those oxen ; and in this way each acre of straw will produce 
about four double cart-loads of rotten dung, of from 30 to 35 cubic feet each. 

e2 
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amoant; the land, therefore, Jnrhhout aasuining any extiaordi- 
nary degree of fertility or management, ishould yield, upon an 
average, at least 4 taos of manure per acre ; to which if be 
added the extraneous substances which may, with due care, 
be collected without expense from the roads, the ditches, the 
ponds, and from refuse of every kind about the house and 
premises, the acreable abount should be aipply sufficient for a 
full supply of manure once during every course of the four- 
years' [^stem of husbandry. 

We rear, however^ that, looking to the system of cultivation 
pursued on most fiurms, the quantity of manure produced falls 
&x short of that amount Much, indeed, depended upon its 
judicious management, for a good farmer will accumulate per- 
haps nearly twice as much dung as his more indolent and 
inattentive neighbour, and apply it in better condition to the 
land, though their opportunities are, in this respect, the*same. 
No means should, therefore, be neglected to supply the defi- 
ciency; in which view, besides the extension of the soiling 
system, we should strongly recommend that corn crops should 
be cut as low as possible, so as to increase the bulk of straw. 
When the stubble is left high and ploughed in, it retards the 
operation, renders the land foul, and is, on some soils, injurious 
by rendering them too open. It is, indeed, in many places 
mown, and converted into walls for the comfi)rt of the cattla 
In Derbyshire a paring plough is used, by which the roots of 
the com and weeds are cut, and the stubble and other stuff is 
then carried home to be trodden into muck; but the produce 
does not pay the expense, and it has been found a more econo- 
mical practice, whenat can be carried into effect, to bum the 
stubble on the ground, by which insects and the seeds of weeds 
are destroyed. Even when raked up, it has been considered 
advisable to spread and burn it on the land, as it is thought to 
have a great effect in preventing the ravages of the fly on 
tumips.*" 

Compost — We have already observed upon the expediency 
of mixing the bottoms and crusts of dung-pies with the other 
materials of which they are composed when they are turned 
over; but the quantity may not only be greatly augmented by 

* See the Surveys of Essex, vol. i. p. 325; nnntingdonahire, p. 128; 
Derbyshire, vol. ii.^ pp. 124, 131, 40C. In a work published about a century 
a^o, and ascribed to Lord Beihaven, it is asserted that the goodness of tjie 
Etifit I.othian crops was attributable to the length of their stubbles. *A 
irnod crop of corn makes a good stubble; and a good stubble is the equalest 
mui^king that can be given.*— The Countryman's Rudiments, p. S3. 
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a larger addition of earth, but, hy imbibio? the juices of the 
dung, a compost is thus formed, of excellent quality in its 
application to most crops, as well as soils, and especially to 
grass-land. It has indeed been objected to this, that the 
mixture of earth increases the size of the dung-hill without 
adding to its virtue, while the expense of carriage is also thus 
unnecessarily incurred, aud that the more manure is reduced 
to its essence the better. , But, although this may, in some 
instances, be true, yet experience proves that a compost of 
this nature becomes converted into a very fertile mould, and 
in so^e sorts of unkindly land, small dressings are of little 
benefit On such soils, portions of pure rotten dung get fast 
locked up in large clods, and are rendered useless to that 
crop ; but the increase of bulk, by the addition of earth, admits 
of a much larger heap being apf^ed, as well as of being more 
readily united with the ground by the plough, so as to render 
the tilth more manageable. In many cases, the mixture -has 
been therefore found essentially usefiil ; and though the charge 
of cartage is certainly an object of moment, yet that may be 
lessened by forming the composts upon the hcjadlands of the 
fields to which they are to be applied. They may also be put 
together at any time of the year, which, especially in summer, 
is of itself an incalculable advantage. The ground should, 
however, in that case, be previously summer-fallowed, unless 
it be entirely free from weeds ; or a small quantity of quick- 
lime may be added to the earth, but it should not be allowed 
to come into immediate contact with the dung. When, how- 
ever, the economy of carriage is not thought an object of so 
much consequence as to confine the raising of the compost to 
any particular spot, it will be advisable to select earth of the 
alluvial sort, which is always of a rich, greasy nature, ofl^i 
mixed with marl, and well calculated to invigorate poor soils 
of a light and open texture: or loam: or, if noUiing of the kind 
is to be had on the fkrm, then with earth of a quality as oppo- 
site as possible to that which predominates in the soil on which 
it is to be laid; and the whole should be well turned, so that 
it may be suitably fermented. The operation is thus per- 
formed : — 

A bedding is formed of earth, or of sods with the grass 
uppermost, upon which a l&yer of fresh dung is placed — the 
fresher the better — about a foot in thickness ; upon tiiat ano- 
ther layer, equally as thick, is laid,— if of sods, doubled, with 
the grass sides turned back to back, so as to present one 
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surface to the dung underneath, and the other to the next 
uppermost. In this manner the heap is raised to the height 
of 5 or 6 ibet, when it is entirely covered with earth, but 
formed narrow, as well as high, in order to expose a large 
surface to the air. Sometimes lime is added, but, in that case, 
it should be either placed between two layers^of earth ; or, if 
between the sods, the gi^ss should be reversed, and the lime 
be deposited between £em, or between the earth and another 
layer of any other ingredient not so easily decomposed as the 
dung. The heap then ferments, and in that state it is left 
untU it be completely cooled to the centre. When the/heat 
has entirely subsided, the C(Hnpo6t is to be then turned in such 
manner as that not only the uppermost part shall be under- 
neath, but also that the outward . portion be put in the middle, 
and that the whole be intimately mixed. If any part of the 
dung be dry, it should be well and equally wetted, — if possible 
with urine, or with the drainings of the farm-yard, — as each 
layer is removed, and previous to their mixture. The number 
of turnings must depend upon the state of putrefaction of the 
dung, as well as that of the turf, if sods or other materials 
hfLve been added. The proportion of dung, or other putrescible 
substance, to earth, must be governed by the qualities of both, 
jand by the judgment of the &.rmer in their selection and use. 
The following — which has been adopted in Norfolk — will 
afford a general idea of the mixture of such a compost, when 
confined to mould and farm-yard dung : — 

Mould for the bottom . . . .160 loads* 
Dung from the bullock-yard and stables, 

a loAd of each alternately ... . 112 loads. 

Mould for the next layer . 4S 

Dung for ditto .48 

Mould for the top and sides . 42 

Total 244 -f 160 = 404 loads ; 

which, after being turned twice over, produced 300 loads of 
manure, and was intended for 20 acres. 

Another jJractice prevails among many farmers, which, so 
far as the production of manure is concerned, has the advan- 
tage of allowing the compost to imbibe the whole of the urine 
in the yard, but which is also attended with the inconvenience 
of bedding the cattle in a manner which, without great care 
in its frequent removal, must- expose them to much want of ^ 
comfort It is as follows : — 

Turf, or any other speciesof earth, is spread over the yard to the 
depth of upwards of 2 feet, except around the buildings, to the 
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extent of perhaps 6 or 7 feet, which is left aa a path. It is 
then laid over with straw, to which the litter from the stables 
is also added, and upon this bed the feeding-^ribs of the store 
cattle are placed. In this manner the dung is often allowed 
to accumulate during the entire winter, or until it rises to 
such an inconvenient height as to compel its removal ; it is 
then either piled in the yard, after being mixed and covered 
over with earth, and left there until it may be wanted in the 
autumn, or else carted oat to the mixen, and there treated 
as already stated. 

In ksing turf, or any kind of grass, in the mixture of a com- 
post, it will be proper to recollect that, if taken up during most 
parts of the summer and autumn, it will not <Mily be found 
generally impregnated with the seeds of weeds, but that grub- 
worras, wire-worms, and various other insects, usually select 
dry banks by the road-side, hedge-rows, or dry pasture, in 
which to deposit their eggs. When turf or e^rth is carried 
from such places, and added to the compost without having 
been previously subjected to the' processes of tillage, the 
greatest care diould be taken, either that it be turned up a 
fiill twelvemonth before it is applied to the land ; or, as we 
have already observed, that quicklime be strewed between 
the sods, in order to guard against every chance of their pro- 
pagation. 

The Appiicatum of Dung to different soils and crops, 
though matter of wide discretion to the fiirmer, is yet a subject 
which admits of a few general directions. Notwithstanding 
what has been already said reepecimg the practice of those 
fanners who allow this manure to lie mr a long time upon the 
surface of the land, we however agree wiSi the opposite 
opinion-^that it should be spread the moment it is taken from 
the cart, and completely incorporated with the soil; for by 
tillage it becomes amalgamated with the inert particles of the 
earth, through which means both that and the dung form one 
substance in the fittest state of nourishment to promote vege- 
tation.* It should not, however, be deep buried in the.soil at 
first; fi>r, thou^ it is the prevailing opinion of many persons, 

* This hai been exemplified by the obeervations of Marshall upon a crop 
of wheat of 4 quarters the acre obtained from hia own farm, after peas, 
which had been dunged and thoroughly incorporated with the soU : while 
another field of wheat, sown at the same time, and fresh dun(;ed with fine 
■pit-dung, superior both in quaUty and quantity, but which had been 
ploughed in large lumps along with the teed, only produced S quarters.^ 
Hin. ofAgrk. 
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that, by deep covering, the dung is defended from the injurious 
effect of exhalation — ^that the roots of plants soon find their 
way to it — ^and that it will be raised higher by after-plough- 
ings,— yet there are men of accurate observation who, from 
long experience, have found that, if dung be only just covered, 
the nearer it is to the surfitce, the greater are its effects in 
prqinoting fertility, for then it lies near the roots of young 
plants at the time when .they need the most cherishtng ali- 
ment They also declare, that dung never rises to the sur&ce 
after it has lain mixed for a season with the soil ; but, on the 
contrary, that, as it dissolves in the earth, the solution descends 
as low as the soil has been stirred by the plough. 

It is another rule in tiie application of farm-yard manure, 
among good farmers, not to use a greater quantity at one time 
than may be supposed capable ,of producing a good crop; 
for, although land can hardly be rendered too rich for the pro- 
duction of green crops, yet .wheat, barley, oats, and rye have 
often been so much injured by a profuse supply of dung, that 
they have run almost entirelv to straw. We have lately seen 
wheat, on good and well-tilled land, in the possession of an 
extensive coach-master, which has scarcely yielded two quar- 
ters the acre, in consequence of the application of stable-dung; 
and it is well known that a good crop of grain cannot be 
grown upon a dunghill. It should not, however, be too spar- 
ingly administered, for if an insufficient quantity be laid on, it 
may not reimburse the expense; whereas a full supply will 
probably have the effect of producing an abundant crop. A 
medium should therefore be observed ; but so mtich depends 
upon circumstances, — upon the strength of the manure, the 
nature of the soil, and the intended crop and culture, — that no 
precise amount can be stated. Various calculations have 
indeed been made by difierent writers upon the subject, but 
they are generally so vague, that they only estimate the quantity 
in loads, by which no precise meaning can be defined, for it 
must depend upon the size of the cart; and even when calcu- 
lated in cubic yards, the weight will differ according to the 
state of the manure, though one cubic yard of well-rotted dung 
may be generally supposed to average about 11 cwt A well- 
heaped one-horse cart will carry nearly a ton, and those drawn 
by two horses about 1^ ton; a small wagon is also commonly 
supposed to contain two cubical yards, each consisting of* 27 
bushels, when estimated by strike-measure, and twice as much 
if heaped ; or a proportionate quantity in weight 
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On strong gcih, &nn-yard manure is very commonly applied 
to a summer-fallow for wheat ; and when that process forms 
part of the rotation, it is the opinion of most . intelligent hus- 
bandmen that it can at no time be mora profitably employ^. 
The season is then so far advanced as to have afibrded time for 
the preparation of the winter dung, which, on clay-land, where* 
green crops are not generally grown, and the practice of sum- 
mer soiling is not adopted, is otherwise a difficult matter ; but 
when applied to corn-crops, it shouuf be either already decom- 
posed, or, if fresh, it should be allowed to remain so long in tlie 
ground, previous to the seed being sown, as to allow of its fer- 
mentation being completed; for it will otherwise occasion the 
growth of weeds^ which, if not eradicated, may ripen before 
the ensuing harvest, and thus infest the land with future foul- 
ness. When the operation has been well performed, and the 
ground has been thus completely cleansed, it is then found to 
be so well divided, that, if minute attention be also paid to the 
spreading of the dung, it becomes so thoroughly intermixed with 
the soil as to insure a greater return than if it had been laid 
on during any other periods. The practice is also not uncotn- 
mon of laying it upon clover leys preparatory to a crop of 
-wheat, or of spreading it upon green-sward a yjear or two before 
the land is broken up ; but the advantages of this latter mode 
have been doubted by some, though many experienced practi- 
cal farmers highly recommend it 

On light land, on which the rotation of crops usually com- 
mences with turnips, it has been found hy experience that the 
dung should be well rotted ; it is therefore generally mixed 
twice, in order to get it into a fit state; but, as Swedes are 
commonly put in the ground by the middle of May, the manure 
cannot be properly prepared by that time, unless the yards 
have been cleared during the winter, and much of that which 
is thus applied is over-year muck. This, when the crop is 
drilled, is laid as evenly as possible in the hollows of one-bout 
ridges, which are afterwards split by a double-moukl-board 
plough, which covers the dung, by turning them over, and the 
seed is immediately sown above it; but when sown broadcast, 
it is regularly laid over the land, generally before the last 
ploughing, though some farmers give it a second stirring. 
When potatoes are planted, the manure used is almost invaria- 
bly stable-dung, when it can be procured in sufficient quantity, 
which is laid in a shallow seed fiirrow, immediately under— or, 
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in some cases, over the cuttings; but care should be taken that 
it be put so deep in the ground as to be out of the way of the 
harrows, or, otherwise, Uieir hold of the straw might occasion 
the sets to be removed from their seed-bed. 

Even when bare fallows become necessary to clean the land, 
soils of this description are rarely dunged when followed by 
corn; for they are thereby rendered so open — especially if 
long dung be used — tb^ &e plants are apt to be thrown out 
by slight frost in the spring, and perish for want of a sufficient 
hold of the ground. This necessity for the employment of 
rotten dung not only lessens its bulk, but it must be also borne 
in mind that the same quantity of straw is not produced as 
upon rich clays; and although the deficiency of manure thus 
created may be partly made up by feeding sheep upon turnips, 
as well as by a smaller quantity being used than upon strong 
land, yet the exhaustion of light soib is more rapid ; they there**^ 
fore require more frequent replenishment, and no pains should 
be spared to increase the amount of dung. 

On grass land in the neij^hbourhood of London, where the 
finest meadow-hay in the kmgdom is grown, dung of every 
kind is laid on in all states, both fresh and rotten ; and much 
town-manure^ or street-slop, partly in a liquid state, is thrown 
oVer the ground in the same conditbn as when taken out of 
the carts and barges. It is a cold, clayey district, lying on the 
north side of the Thames, in Hertfordshire and Middlesex, and 
has been brought to its present fertility solely by the aid of an 
unceasing applicatbh of manuro; many of the farmers being 
under covenants in their leases to lay on a thick coat of stable- 
dung, thoroughly rotten, in every third year: others apply it 
fresh, — in which state it is said that, 'loaid for load, it is to the 
full as good as wheo.rotten,' — and after it has been washed in 
by the rain, the straw that remains is raked off and added to 
the dung-hill. There can perhaps be little'doubt that dressing 
the land with dung in a state of fermentation, when diluted 
with water, is the surest way oi' imparting nourishment to 
plants; and in that view, after the hav has been carried off the 
land, farmers watch for a change of^ weather, and, when the 
barometer indicates an approaching fall of rain, they lay on 
whatever manure they possess; hut, if the season continues 
settled, the dung remains untouehed until about the end of 
September, at which time it is applied while the ground is 
sufficiently dry to bear the drawmg of loaded carts without 
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injary, and when the heat is so moderate as oot to e:dmle its 
volatile parts.* 

In all these cases the product is abundant, because the land, 
though cold, yet grows good grass, and, whateVer may be the 
nature of the manure, sufficient is always laid upon it to secure 
a crop; but it is only in the vicinity of the metropolis, or in 
other great towns, and through means of purchased manure, 
that such a supply can be obtained as that given to the land in 
question. 

The use of compost of earth and farm-yard dun^ has been 
used as an argument against its employment upon meadow- 
land, because of the difficulty of its entrance into the soil, and 
that pure dung has a more immediate effect upon the crop. 
Upon land such as that just mentioned, the objection is well 
founded; but upon soils of a loose texture, the mixture of earth 
— ^particularly of clay — with the dung, by increasing the bulk 
to be laid upon the land, tends to bind it, and thus giving a 
firm hold to the roots of the grassy the finer sorts, which either 
have not strength enough to penetrate the ground, or the seeds 
of which have lain dormant, suddenly spring up, and the sward 
is thus improved. Of this a striking instance in point has 
been related by Mr. Dawson of Frozen, who, * having occa- 
sion to carry a quantity of very fine hlack loam from a head- 
ridge of old in-field land, to give the surface-water a firee pas- 
sage, it was laid upon out-field bent- grass-land adjoining, of 
which it covered about a quarter of an acre fiilly an inch thick. 
No grass-seeds were sown upon this new covering, yet white 
clover and other fine grasses sprung up, and gradually 
increased upon it; and Qie bent, upon which the loam was 
laid, diminished so speedily, that very little of it remained in 
tlie third year thereafter. It is, however, well known that 
the efiect of dung is proportionately greater uppn good than 
upon bad land, and the difierence is still more considerable 
upon that which is under grass than what is arable ; for 
it is observable that the dung of animals has scarcely any 
efiTect upon coarse pastures, but it perceptibly improves those 
which are covered with the finer grasses, and is of more or 
— ■ - ■ « 

* Middlesex Report, 2d edit., pp. 880, 887, 377. In the Leiceitershire 
Report it is also said, *Dung or compost should be laid on meadow-land 
immediately after the hay is carried off; for as at that time the ground is 
generaUy the driest of any time of the year, carting on it will not cut the 
turf: there is the least grass to destroy ; it insures good aftermath ; and the 
winter rains will wash all the manure into the soil, so that it will receive 
the wliole benefit of tlw dreming. 

F 
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leflB value, as herbage of the former or latter deecription pre- 
dominates. This improvement is, however, far more sensible 
when aided by the application of lime, as we shall have occa- 
sion to notice when we come to treat of that fossil. 

There is, indeed, evidently a mistaken practice tiiroughout 
most parts of the kingdom with respect to the application of 
manure. The custom alluded to is that of laying it upon land 
of an inferior quality, while that of a superior kind is in equal 
want of improvement ; the better part of many &.rms being 
thus in some degree impoverished by attempting to improve, 
at an evident loss, the poorer parts. Others, indeed, follow 
the opposite system ; but, when justice is done to the land, 
every^ part in rotation should receive the manure arising from 
its produce. There are, however, some rare instances of ground 
of so rich a quality, that by laying any manure upon it an injury 
would be sustained ; but, upon the whole, it is an evident &ct 
that any manure whatever-^if not of a nature unsuitable to the 
soil — will be always attended with a proportionately better 
return when laid upon good, than upon poor land. 

In the spreading ofdunsr upon the land, the common prac- 
tice is to put it first out of £e carts in hillocks, and afterwards 
to spread it upon the ground. Many dinners, however, take 
the opportunity of carting out their manure during a fix)st, and 
there leaving it in heaps until a thaw. The convenience of 
this is evident; and perhaps, during that weather, no great 
damage will happen to the dung, nor can much of its juices 
be imbibed by the soil : but if thus left, even for a short time, 
in open weather, the spots upon which it is laid get more than 
their share of the dressing, for the moisture is imbibed by that 
part under the manure, whilst the upper parts are dried by 
the action of the air, and lose some portion of their fertilizing 
power. Its effect is thus unequal; the crop will vegetate 
more luxuriantly on those spots, and the harvest will not be 
uniform. There is also this inconvenience in thus leaving it 
upon the soil — that, if the land lies upon a declivity, a consi- 
derable portion of the manure may be washed out by the rain, 
and either carried to the lower part of the field, or else lost in 
the dishes. * 

Another mode is for both the carter and the spreader to 
stand in the cart, and shake the manure out with forks; but 
although this has the advantage of a more ready distribution, 
yet, if the men drop (C forkful by accident, or do not scatter a 
lump in the manner intended, they cannot stop^to divide it» 
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and it must lie where it falls. The repeated stoi^ia^ of the 
horses also occupies much time. Both these modes are there- 
fore attended with inconvenience. 

When carefully done, the distance to which the dung is 
to be carried to the field should be ascertained, and such a 
number of carts employed as will give constant occupation to 
both the men and cattle : thus, supposing three to be sufficient, 
then two teams only — of whatever number — are to be worked, 
one going and the other returning, while the third cart is left 
standmg at the dung-hill to be filled, and replaced by the one 
which 1ms returned empty, the cattle in which are then taken 
off and harnessed to the other, so that' no time is lost. It 
should be spread immediately, and cap never be done at any 
other time so cheaply. It is, indeed, decidedly the most 
economical method for the carter to spread it from the car- 
riage ; but as he cannot do this with the minuteness which is 
requisite to separate it completely and spread it equally over 
the soil, such a number of women or children, attended by an 
overseer, should be employed to follow the carts, as will efiect 
this in the most perfect manner. That number will of course 
be regulated by the condition of the manure, the quantity to 
be used, and the distance from which it is drawn. The farmer 
himself, or some trusty person in whom he can ccmfide, should 
not cm^ determine the number of loads that are to be spread 
upon each acre, but should carefully regulate the distance 
which each load should cover, by measuring the quantity of 
land: this, when it is laid on in regular ridges, is very easily 
ascertained by pacing them, and summing up the length. and 
breadth of the ridges ; and then it is only needful to direct the 
carter to make each load cover a certain space,-^a8 one load 
upon one ridge, or three loads upon two ridges, &c. But if it 
is determined to lay down the manure in small heaps for the 
followers to spread entirely, in this case, tlie distance of each 
separate heap should be paced over and marked.* The 
regularity of the distribution of manure ought never to be 
intrusted to common labourers without superintendence. If 
the carter be employed, unless a boy be given him to drive, 
the necessary degree of equality can hardly be expected. It 
may also be sometimes advisable to lay a larger quantity upon 
one part than upon another of the same field, for the soils may 

* A table, stating the number of heaps or buiheto per acre, will be inserted 
•t the close of the volume. 
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differ ; or it may lie Vipon a declivity, in which case it will 
only be prudent to put more upon the upper part than upon 
the bottoms; fi>r, even under the most careftil distribution, 
they assuredly will receive an additional portion, which will 
be swept from the heights. Care is also requisite, in carting 
out dung and all manure^ to make the drivers keep on the 
head-land till they come to the end of the land which is ma- 
nuring, so as to make each ridge bear its exact proportion of 
damage; or, far want of such attention, the men, if left to 
themselves, make roads across from the gate in every direc- 
tion, to the great injury of the crop. 

Such is the most approved mode in the broadcast manner; 
but where th^ drill husbandry prevails, it is by no means un- 
usual to lay the dung in the intervals of these small ridges, as 
practised for turnips throughout Scotland and the nc^ of 
England. The drills are in this case generally formed at the 
distance of 27 inches, or thereabouts, from the centre of each ; 
and by driving the carts along the middle one of the space 
intended to be nanured, the dung is drawn out in such pro- 
portions as may be judged necessary. If the breadth of three 
drills be only taken at a time, the dung stands a better chance 
of being equally laid in them $ for it o^en happens that, when 
a greater number are included in one space, the outside drills 
receive a less c|uantity than those which intervene. Others, 
however, thinkmg that by only taking three drills at a time, 
the travel of the horses is unnecessarily increased, take five 
drills into one space; but, in that case-, the number of spreaders 
must be increased, as at least one is requisite to each drill, 
and unless care be taken in the superintendence, some ine- 
quality will occur in the distribution. It is, however, obvious 
that the labour of the teams, as well as the poaching of the 
land, will be thereby lessened ; and if a sufficient number of 
spreaders be employed, the work will also be more speedily 
executed. Women and children, having light grapes, or 
forks, are strong enough — four are generally found sufficient 
for what is called 'a head of carts;' and the spreading is 
adroitly performed even by small boys and girls, after Siey 
have been a little time accustomed to the task. 

It is obvious in the ploughing down of dung that, if it be 
not turned down accurately, it becomes partly exposed to the 
atmosphere, instead of being buried in the soil. Skim-coulter 
ploughs have been used to obviate this inconvenience, but — 
especially in the case of long-dung — ^there is great difficulty 
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In preventing it from choking the instrument, thus occasioning 
. a great increase of draught to the cattle^ as well as of labour 
to the ploughman, rendering the land ibul, and defeating one 
of the main objects of good husbandry. It is also, by some 
fiirmers, thought expedient to bury fresh dung so deep below 
the soil as to allow it to ferment there without being disturbed 
by the harrows, or even by the shallow [toughing of successive 
tillage; but, independently of the objection which has been 
already raised against that practice, it is nat{ in any such case, 
Jfound easy to make clean work. 

Many attempts have been made to correct this fault, and 
considerable improvement has been efrected in the construc- 
tion of ploughs, particularly by the Scotch, some of whose iron 
swing ploughs have gone mr towards a remedy of the defect 

As relating to the quantity of farm-yard dung necessary 
for raising a course of crops upon arable land of various soils, 
and under different systems of cultivation, with the proportion 
which they are capable of producing ; thi& it is an object of 
primary importance to ascertain, as precisely as possible. 
Assuming some admitted facts as data upon which to ground 
our opinion of the quantity of putrescent manure which may 
be generally sufficient for an acre, we nearly a^ree in the 
opinion expressed by Doctor Coventry, and collected from many 
other accounts, that from four to five tons are yearly requisite 
of that kind commonly prepared, and in its usual state of 
decomposition, as ^it-dung. According to that calculation, it 
must also be observed that the course of crops is supposed to 
cOnsistr-H>n light soils, of the alternate plan of com and gteen 
crops,— on clays which do not admit of that system, that the 
holding contain a proportionate quantity of grass-land ; and 
that the quantity of manure should be supplied, not in small 
quantities annually, but in large ones, at intermediate dis- 
tances of four, five, or six years. Light soils, in the common 
course of husbandry, rarely require the application of putres- 
cent manure oflener than once in lour years, and in all cases 
where the clover is allowed to stand during two seasons, it 
may be deferred without disadvantage for another year. 
Heavy soils may run six years without it, provided that the 
land be laid one year in rallow, and that there be sufficient 
meadow to be reckoned at least as one crop in the course. It 
being, however, clearly understood, that — whether on light or 
heavy land — ^nothing but grain, seeds, and live stock is to be 
sold off the farm, unless replaced wi4|i an equal portion of 

f2 
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piirchftsed dung ; that the whole c^the green crqNi, the haulm 
of pulse, and the straw of c(ni& be used in the most economical 
manner; and that aome of the live stock be either soiled or 
fittened upon oil-Ksake: which plan, if carefully pursued on 
iroud soils, with capital sufficient to secure an abundant work- 
ing and fatting stock of cattle, ought, under fair management, 
to furnish an adequate supi^y oi dung" for any of the usual 
courses of culture. 

Having thus submitted to our readers all that occurs to us 
of importance on the subject of fiirm-yard manure, we shall | 
here recapitulate a summary of the chief points which we' 
deem particularly worthy (^ their consideration :~- 

1. To bottom the &rm-yard with any loose refuse that takes 
the longest time to dissolve; and over that to bed it deep with 
straw. 2. To occasionally r^nove the cribs of store cattle to 
different parts of the straw-yard, in order that their dung may 
be dropped, and their litter trodden equally. 3. To spr^ the 
dung of other animals, when thrown into the yards, in equal 
layers over every part 4. To remove the dung from the yard 
at least once, or oftener, during the winter, to the mixen. 
5. To turn and mix all dun^-hills, until the woody or fibrous 
texture of the matter contamed in them, and' the roots and 
seeds of weeds, be completely decomposed, and until they emit 
a foul putrid smell; by which time they reach their greatest 
degree of strength, and arrfve at the.state of spit-dung. 6. To 
keep the dung m an equal state of moisture, so as to prevent 
any portion of the heap from becoming fire-fanged. If the 
fermentation be too rapid, heavy watering will abate the heat; 
but it will afterwards revive with increased force, unless the 
heap be either trodden firmly down pr covered with mould 'to 
exclude the air. 7. To ferment the dung, if to be laid upon 
arable land during the autumn, in a much less degree than 
that to be applied before a spring sowing. 8. To lay a larger 
quantity on cold and wet lands than on those of a lighter 
nature; because the former require to be corrected by the 
warmth of the dung, while on dry, sandy, and gravelly soils, 
the application of too much dung is apt to burn up the plants. 
Stiff Iwid will also be loosened by the undecayed fibres of long- 
dung, which, although its putrefaction will thus be retarded, 
and its fertilizing power delayed, will yet ultimately afford 
nourishment 9. To form composts with dung, or other animal 
and vegetable substances, and earth, for application tP light 
soils. 10. To spread tjie manure upon the knd, when carried 
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to the field, with the least possible dela^ ; and, if laid upon 
arable,. to turn it immediately into the soil. 11. To preserve 
the drainage from stables and dung-hills in every possible way; 
and if not applied in a liquid state, to throw it again upon the 
mixen.(a) 12. To try experiments, during a series of years, 
upon the same soils and crops, with equal quantities of dung, 
laid on fi'esh, and afterwards rotted ; in order to ascertain tlie 
results of their application to the luid. The whole quantity 
to be first weighed, or measured, and then divided. 

The fermentation of farm-yard manure is, in fact, a subject 
of far greater importance than is generally imagined, for on 
a due estimation of its value mainly depends the individual 
success, as well as the national prosperity, of our agriculture. 
The experiments to which we point cannot therefore fail to 
come home to the interests of every man ; they may be made 
without expense, and without any other trouble than the mere 
exercise of common observation and intelligence. Leaving, 
however, aside the discussion concerning the disputed worth 
of fresh or fermented— of long or short dung — ^let the farmer 
sedulously bend his attention to the accumulation of the utmcNst 
quantity that it may be in his power to procure. The manner 
and the time of using it, hi either state, must, however, be 
governed by circumstances which may not always be within 
his control; and every judicious husbandman will rather 
accommodate himself to the exigency of the case, than adhere 
strictly to his own notions of what he conceives to be the best 
practice. In fine, whether favouring the one or the other side 
of the question, let him collect all he can ; apply it carefully 
to his crops; and then, trusting to events — *let the land and 
the muck settle it.' 



(a) If it be not convenient to have stabies with tiffbt floors and a gutter, 
straw and charcoal, if kept in a cellar underneath, wUl be valuable for catch- 
ing urine and retaining its volatile portions. 
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CHAPTER III. 

PirrRESCENT MANUBE8 COMTI5UBP. — NIOHT-0OIL — ^LIQUID 

MikMUKE. 

Nigkt'Soil is not alone distinguished from the o^iure of all 
animals by the extreme fetidness of its smell, but is also known 
to be of a stronger or hotter kind, and probably difiers in its 
own qualities in proportion to the sort of provision from which 
it is obtained, as there is every reason to 8U{^)ose that t^ ex- 
crement arising out of animal food is of a more activle nature 
than that which is the produce of a vegetable diet. In all 
those places where the real value of this feculent matter is 
duly appreciated, and its preparation well understood, the 
aversion which itd use excites is surmounted, and it is there 
preferred to all other manure. It has indeed been assumed 
that the excrements of a man, when used for this purpose, can 
be made to produce a sufficiency of corn and roots for hjs sup- 
port ; but, although that ajaserticHi has been exaggerated, yet 
were all the nourishment which could be extracted from this 
species of ordure made available, there can be but little reason 
to doubt that it would add largely to the production of the 
land; for it has been proved, by numerous experiments, to 
rank &r before the dung of any animal. In this country, 
however, it is very commonly allowed to become decomposed 
through want of care, and vast quantities are carried off by 
rivers from the large towns, and lost in the bosom of the 
ocean — an inattention which has partly arisen from the disgust 
occasioned by its odour, and partly through a prejudice to 
which that disgust has given rise. 

This repugnance proceeds from an idea that this manure 
communicates an unpleasant flavour to plants grown in the 
land upon which it has been used; and it has been also thought 
to have a bad effect upon the soiL Both of these objections 
are however groundless when due care is applied to its ma- 
na^ment Inistances are indeed said to have occurred, in 
which horses have refused the hay made from grass which 
had been manured with night-soil; but, if credit is to be 
attached to the assertion, it must have been produced by its 
having been spread in a fresh^ sta.te, and upon grass of very 
forward growth. In proof of this is an instance, mentioned in 
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the Norfblk Report, of a field newly laid down to grass, every 
part of which proved very poor, except two acres on which 
four wa^on-loads of night-soil were spread directly, without 
being mixed with any other manure. The field was fed ofi; 
and the efiect of the nightrsoil is said to have been so great, 
that, * while the rest of the field never seemed more than 4ialf 
filled with usefiil plants, this part thickened surprisingly, and 
grew most luxuriantly; so much so, that the cattle, neglecting 
the rest of the field, were perpetually feeding there, until by 
autumn it was pared down, like a fine green lawn by the side 
of a dusky, rouffh, ragged pasture.* Tn other accounts it is 
indeed r^»rted as *the most capital manure, cKf all other 
sorts, &r pasture, two wagcm-loads securing a carpet of herb- 
age ;'f and no bad efifect is perceptible on vegetables, though 
khchen-gardeners use it with jnofiision. It has been also 
asserted that nice judges of vegetables can distinguish a very 
un&vourable difierence between the flavour of those grown in 
the vicinity of large towns or in the open country, and this 
they attribute parSy to the use of night-soQ; but it certainly 
communicates no unpleasant smell to the plants, nor even, 
after a very few days, to the ground on which it has been laid, 
for it is soon decomposed, and the efiect complained of is 
doubtless nk)re owing to the rapidity of the growth when 
forced by an excess of any stimulating manure, which renders 
them insipid; and were market-gardeners more sparing of the 
use of all dung, or were they to correct it into a compost by a 
judicious mixture of lime and earth, or a small portioif of 

* Tbe same Survey also mentions the great improvement of a piece of 
sterile pasture by tbe application of nigbt-soil mixed up with pond-mud, in 
tbe proportion of 7 wagon-loads of the former to 143 one-horse cart-loads 
of tbe latter. Tbe soil was first laid upon the mud, the men then cut a 
trench through tbe heap, and throwing a small parcel into it, they worked 
it aU to pieces. The compost was afterwards spread over the field at the 
total eipense of VU. ; but at the present price of labour It would probably 
amount to half as much more. 

t One wagon-load, containing 00 bushels of night-soil, costs in London 
15s., to which is to be added the charge of carriage to the forms, to which it 
is mostly conveyed by the Thames, or by canals. MUcb of it is used in 
Essex, mixed with five times tbe quantity of fresh earth, and sometimes 
together with an equal quantity of the muck and chalk, in which proportion 
it is commonly used, at the rate of one wagon-load of night-soil ; and the 
whole charge, including that of spreading, is calculated to be from 91. 138. to 
SI. 3«. per acre. Tbe common price of stable-dung in London is S^. to 2c. 6d, 
per hay-cart load, containing between 70 and 80 cubical feet : that of street- 
slop, called cold manure^ is delivered by barges to the distance of about fifteen 
mues, by the canals, or within reach of one tide by the river, at about 8s. 
per ton. 
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slaked lime, the evil complained of would, no doabt, be 
removed.* 

All mipleasantness of odour may indeed be prevented by the 
mere use of ashes ; and were those thrown upon the night-soil, 
or into privies which have no communication with sewers, the 
bshes made in every dwelling-house would so completely 
bbsorb tiie fluid, that a solid heap of manure would be pro- 
duced, that mi^t afterwards be removed without difficulty or 
offensiveness. This, besides being common in many part& of 
the continent, is the regular practice throughout Hull ;f and 
were it more generally followed in other towns, there can be 
no doubt that it would be attended with very beheficial efl^ts 
to the i^griculture of their neiffhbouiliood. It is also collected 
in consideiable quantities in London; and there was, a few 
years ago, a large manufiictory fyr its preparation, in which it 
was dried and exposed to the sun by spreading it upon flag- 
stones gently inclined, to allow it to drain, after which it was 
broken into pieces, and removed under cover, where it was 
partial^ mixed with lime and completely reduced to powder. 
In this state it was packed into barrels, and exported even to 
our colonies, where it was used as a top-dressing, but was 
chiefly employed by market-gardeners, who used to sow it in 
drills along with their seeds, and, judging by the price at 
which they bought it, there can be no doubt that they fixind 
its use to be singularly advantageous; but the process has 
been abandoned, for, having been carried on in the heart of 
th# town, it occasioned complaints of its ofiensiveness. This, 
from the inconvenience attending its conveyance, unless by 
canals, has greatly prevented its use : considerable difficulty 
has also been found m reconciling farm-servants to working at 
the preparation of this manure; but that objectbn can be 
easily overcome by'a slight gratuity, and, considering its great 
value as a dressing, it ought not to be neglected. It is said 



•RusmU's Treatise on Practical and Cbemical Agrkattare, p. 305— Der- 
bysta. Rep. vol. ii. p. 464. It is also contradicted by Count Gyllenborg, in 
hn very eradite treatise on Chemical Agriculture, in which he mentions an 
instance of his having regularly watered a vine with putrid urine, but neither 
the grapes nor the wine contracted any bad taste.— PUkington's Translation, 
p. 78. Slaked lime is, for this purpose, preferable to that which is hot ; for 
the latter, when combined with animal matter, forms a manure which is 
not soluble in water. 

t See a letter on the subject, detailing the practice, together with remarks 
on its extension, in the Farmer*s Magaaine, vol. x^p. 407. Also the General 
Report of Scotland, vol. ii. p. 535 ; and Coinmunications to the Board of Ag- 
riculture, vol. i. p. 817. 
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that one load in its dry state, will be, in all eases, qaite suf- 
ficient for three acres of drilled wheat* 

Its operation has been found quicker and more ^werfol 
than fiurm-yard dung ; but not so lasting. Farmers who have 
used both on adjoining land have observed that the crops are 
always more exuberant in the first year where the night-soil 
has been laid, but that little or no difierence has been after- 
wards perceptible.(a) Its efiects, when spread alone upon 
field-crops, aiid directly ploughed in with a shallow fiirrow, 
are indeed so violent, that grain manured with it has been 
known to run entirely to straw; yet it has been used in that 
state as a dressing for turnips, and also for spring-wheat, 
upon the fallow, upon thin and chalky soils, upon which the 
largest crop and the finest grain was grown upon a very ex- 
tensive &rm, upon which it was laid to the extent of three 
wagon-loads per acre, though it probably was partly mixed 
up with the sweepings of streets. It ^ould, however, be in- 
corporated with other substances ; and as it is very difficult to 
procure it in any other than a nearly liquid state, it is proper 
that every means should be taken to secure it A mixen 
should therefore be made, consisting of firesh loam, decayed 
tanners' bark, peat, or any other like substance, to the depth of 
about two feet, to which the night-soU inust be drawn, and then 
carefiilly thrown over it with scoops to a moderate thickness; 
after which another layer should be added of loam, or a com- 
post of the same substances, and in the same manner, though 
not quite so deep as before ; tiien another of night-soil, imul 
the whole has attained the proper height, when it is to be 
covered with the same materials, to which if a small quantity 
of quicklime be joined, or mixed with the layers, it will assist 
the decomposition of the heap, and its nauseous effluvia will 
be destroyed. To every load of night-8(Hl, about four or five 
times the same quanti^ of earth ^ould be added, according 
to the nature of the soil, and to the degree of excitement in- 
tended to be applied to the land. It should then be regularly 
turned and thoroughly mixed, and may be used either for 

* The following haa been recommended as the best mode of pulverizing 
night soil :— * Spread it on a piece of grata ; let it be well harrowed on a 
bright dav ; then put it under cover, and add a chaldron of lime to 4 loads 
of mack in that state, and H will become dry.'— Rlgby's Framingham, p. 102. 

(a) [Poodrette, prep*ired from night-soil, is fhst superseding the latter, from 
its portabilitv. It is applied at the rate of about ten baabels to the acre. On 
Indian com it has been used with great effect.] 



ee A PRACTICAL T1{GATI8£ 

whe&t or barley» in the proportion of one wa^n-Iood of night- 
soil, containing as much as ^ur horses can fairly draw, to the 
acre ; but it should be used more in the manner of a top-dress- 
ing than buried in the soil. It has been laid on in the large 
proportion of 40 double cart-loads, and has afterwards been 
known to produce 5^ quarters per acre of spring-wheat, 
besides an uncommonly luxuriant crop of rye-grass and clover 
in the ensuing summer.* It is sometimes, idso,' mixed wilii 
the yard-dung for the purpose of e?u:iting fermentation : this, 
however, is not advisable, for it produces its greatest effect 
in an unfermented state, and when thus mixed, its power is 
greatly lessened. 

It is likewise converted into powder for the purpose of ma- 
nure in Paris, and is also used throughout many parts of the 
Continent, but chiefly in the Netherlands, where, however, it 
is more commonly employed exclusively in a liquid state ; of 
the preparation of which we extract the following account 
from the intelligent Report by Mr. Radcliff of the Agriculture 
of Eastern and Western Flaiiders. 

Liquid Manure.— *This consists of the urine of cattle, in 
which rape-cake has been dissolved, and in which the night- 
soil from the privies of the adjoining towns and villages has 
also been blended. This is gradually collected in subterra- 
neous vaults of brick- work, at the verge of the &rm next to the 
main road. Those receptacles are generally 40 feet long by 
14 feet wide, and 7 or 8 feet deep, and in some cases are 
contrived with the crown of the arch so much below the sur- 
face of the ground, as to admit the {dough to work over it. 
An aperture is left in the side, through which ^e manure is 
received from the eart by means of a shoot or trough ; and at 
one end an opening is left to bring it up again by means of a 
temporary pump, which delivers it into carts or barrels. 
Another cistern, of double that size, is, however, for the most 
part, formed under the range of stables, from each stall of which 
the urine is conducted to a common grating, through which it 
descends into the vault, from whence it is taken up by the 
pump; but in the best regulated there is a partition in the cis- 



* Farmer's Magazine, vol. xiv. p. 161. It will npt escape obserTation thai 
the amount of ibis manure would have been better stated if the quantity had 
been accurately ascertained in^ bushels ; but that is a trouble which few 
farmers take, and inibrinatiou cait only biS gjiven io the same maimer in 
which it is obtained. 
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tern, with a valve to admit the contents of the first space into 
the second, to be preserved there free from the later acquisi<* 
tion, agfe adding considerably to its efficacy. The smallest of 
them will hold 1000 barrels of 38 gallons each, and in that 
quantity from two to four thousand rape-cakes, of 2 lbs. each, 
will have been dissolved. 

*^This species of manure is indeed relied on beyond any other 
upon all the light soils throughout Flanders ; and even upon 
strong lands, originally so rich as to preclude the necessity of 
manure, it is now coming into great esteem, being considered 
applicable to most crops, and to all the varieties of soil' 

The crop upon which it is, however, chiefly bestowed, is 
flax,' in the following manner and proportion. *The field, 
afler two or three ploughings and harrbwings, is backed up in 
the centre, and ploughed round in but one set, so as to leave 
it without any furrow. A heavy roller is then drawn across 
the ploughing by three horses, the manure is spread equally 
over the entire surface, and, when well harrowed in by eight 
or nine strokes of the harrow, the seed is sown, which is also 
harrowed in by a light harrow, with wooden pins of less than 
three inches, and the surface, to conclude the operation, is 
again carefiilly rolled, so, that nothing can exceed the smooths 
oess and cultivated appearance of fields thus accurately pre- 
pared.* 

The manner in which the manure is applied is in one or the 
other of the following modes, according to the distance. 
' WheFe the cart plies, the manure is carried in a great sheet, 
closed at the comers by running strings, and secured to the 
four uprights of the cart: two men, standing one cm each side, 
scatter it with hollow shovels upon the ground. Or, where 
barrels are made use of, each is carried by two men with poles, 
and set down at equal distances across the field, in the line of 
the rolling. There are two sets of vessels, which enable the 
men who deposit the loaded ones to bring back otlTers empty. 
One man to each vessel, with a scoop, or rather a kind of 
bowl, with a long handle, spreads the manure so as to cover a 
certain space; and thus, by preserving the intervals correctly, 
they can precisely gu^e the quantity for giving efiect to' any 
extent of surface.* It must, however, be admitted that this 
mode of application is somewhat clumsy, and that it might be 
improved. For the fiax crop they are profuse, for they usually 

G 
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•Uow a^ the rate of 2480 gallons, beer measure to the Eogliah 
acre.* » 

It thus appears that the dissolution of the oil-cake and a 
sufficient time for the thorough putrefaction of the contents of 
the cistern is the only preparation of this manure ; and it is 
stated that 21 acres, upon a &rm of 200, are most luxuriantly 
manured for crt^ of flax and rape with the urine — exclusive 
of the dung — of forty-four head of cattle.t It must, however, 
be borne in mind that, although the Flemings have too just 
a sense of the value of money to lay it out without the prospect 
of a profitable return, yet the construction of such a building 
as that described is calculated at about 1201. : in tliis country 
it would probably cost considerably more; and, as it caimot be 
removed, it would not suit the means of evjsry farmer to be at 
the expense, unless he can obtain the assistance of his land- 
lord. 

In another account, drawn up in consequence of an investi- 
gation upon a very extensive Flemish rarm, by persons ap- 
pointed to examine the plan, (which had been objected to by 
several intelligent practical men,) it was declared, * that owing 
to the judicious concavity of the fkrra-yard, there was as much 
moisture as was necessary to ferment the straw; and it is now 
ascertained that liquid manure is the most efficacious of any, 
and produces a third more effect than what is spread upon the 
surfiice.' Hence, after the dung is formented, they dilute it 
in water, and the liquid alone is carried to the field, and scat- 
tered over it The earth immediately imbibes the liquid, 
which soon reaches the roots of the plants, and causes a rapid 
vegetation ; whereas it is a long time before dung, in a solid 
state, fertilizes the soiL The straw that remains, afler the 

* The average product of crops upon a sandy loam, and the quantity of 
manure for each per English acre, when applied to the land, is thus stated . — 

Wheat, 33i bushels . .' Either dung or compost, 10^ tons. 

Rye, 28f do Farm-yard manure, do. 

Oats, 51 5-« do. . ^ . Do. do. 

Flax^ 6i do. of seed and stem,/ 866 cakes of rape, dissolved in 3480 
worth 17<. 16«. A<.. . ( gallons of urine. 

Rape-seed, SS S-5 do. . . 580 do. dissolved in 3300 gairs. of do. 

C 14 cart-loads of liquid manure and 

Beans, 38| do . . . < the same quantity of stable-dung, 

(. equal together to 21 tons. 

Potatoes, 8 5-6 tons Do. do. do. 

— Radcllff 's Report of the Agriculture of Eastern and Western Flanders, 
pp. 90. 9h 

t Sir John Sinclair, however, says, in his * Hints on the Agricultural 
State of the Netherlands,' that in another farm it required the urine of 68 
catUe, of various ages, and 33 horses, to manure 40 acres. 



dung is thus washed, is applied as manure for potatoes. This 
mode has been, indeed, extensively carried on in other parts 
of the Continent, and its effects are considered as equally 
beneficial. There, by some fiirmers, water is regularly thrown 
over the dung^hills, the oozings from which are allowed to 
drain into pits constructed for the purpose, and permitted t6 
ferment before they are laid upon the land ; or, by others, thd 
whole of the dung and stall-litter is immersed in water, which, 
after a certain time, is pumped up &om the pits, and applied 
in a liquid form ; in which manner it is contended that this 
manure is not only more powerfiil in itself, but tlie quantity is 
thus doubled, for the solid contents of the dunghill remain the 
same. Experiments on an extensive scale have incontestibly 
proved the efficacy of liquid manures upon sandy or other light 
soils, to which they impart consistency, and dispose them to 
retain moisture; nor can there be much doubt that in many 
cases the product of a single crop may be thus more than 
doubled, by its immediate contact with the plants. 

On heavy land, we however coincide with the opinion of 
that eminent agriculturist the Baron de Thaer, from whom 
this account is taken, that it can never replace the solid con-^ 
tents of the 'dung-hill; and, although not contesting the 
advantages of which it may be susceptible when applied to 
those soils and crops to which it is peculiarly applicable, we 
yet doubt the extraordinary degree of power ascribed to it 
Before this mode of preparing manure be generally adopted, it 
should also be well ascertained whether the pains and expense 
attendant upon it do not overbalance those of our own common 
management; for although it is possible that, in the former 
way, a more complete decomposition of the materials may be 
secured, and that thus new combinations of nutritive matter 
may be formed, of the precise effects of whichr we are ignorant, 
yet, in our usual method of preparation, when properly con- 
ducted, nothing should be lost: the liquid drained from the 
dung should he collected for further use : and it is only upon 
such a calculation of the charges, as well as experience of tlie 
eilects of the manure, that a fair conclusion can be drawn 
regarding its real value; 

There is, perhaps, no part of the world in which the prepa- 
ration and the practical application of vegetable and animal 
manure is so well understood as in China; but owing to its 
overflowing population, almost the whole of the labour is per- 
finrmed by man, by which tiie number of working animals is fio 
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much reduced, that night-eoil fonns the principal dependence 
c^the farmer. It is extensively employed in a dried state, and 
is sold, as an article of commerce, throughout the empire, in 
the fbmM)f cakes, mixed up with one-thinl of their weight of 
marl. , It is, however, in its liquid state, as urine, that it is 
chiefly used, in combination with other substances, the account 
of which, as furnished by a gentleman who' was long resident 
in tlie country, is too curious to be omitted. 

Into a cask or jar is put a collection of putrid animal sub* 
stances, consisting of flesh, fish, blood, &c., to which is added 
a certain quantity of urine, but the vessel is not completely 
filled. A mandarin, or officer of government, then attends, 
who, upon the vessel being closed, affixes his seal, and in which 
state it must remain for six months at least When tliis, or a. 
longer period, has elapsed, the mandarin removes his seal, and 
grants a certificate as to the quality of the preparation, which 
IS shown by the proprietor, who cries it through the streets as 
a manure for gardens, and it is sold in quantities as small as 
an English pint Before using, it is always diluted with four 
or five times its bulk of water, and it is extensively used for 
garden-crops, but universally in drills. The writer adds that 
he was informed by several intelligent Chinese,' that human 
urine, thus prepared, forms a fourth part of all the manure 
employed in China, and which is never used until it has 
reached a high state of putridity. 

That an article considered of so much importance in that 
country should in this, where agriculture has arrived at such 
great perfection, be so much neglected, is not easy to be 
accounted for. The quantity of urine voided daily by an indi- 
vidual of moderate size has been shown, by a series of experi- 
ments, to amount to about half a gallon, which, if due atten- 
tion was paid to the collection of it, would, according to the 
Flemish mode of its application, be a sufficient manure for 
half a rood of ground. Urine, when sufficiently diluted with 
water, fbrms a food highly conducive to the growth of plants; 
it is, indeed, thought to -contain the essential elements of 
vegetables in a state of solution ; but its state of putrefaction 
requires great attention. Thus, it may be observed that, in thf 
hot months of summer, the pasture where the urine of cattlf 
falls becomes marked by a rich dark green when rain falls soor 
afler ; but if the dry weather continues, the developement of 
the ammoniacal salts, arising from the putrefiiction of the 
urine, then occasions it to bum up the grass ; yet, on the con- 
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traiy, an excess oi moisture deprives it entirely of effect 
Thus, the whole of the urine froita a dwelling-house having 
been daily thrown on a piece of pasture during three months 
of the winter, it was found in the following summer to di^er 
but little from the state of the rest of the field — it having 
Bufiered too much dilution from the rain to be capable of putre- 
faction. But, in the following June, a week's urine being put 
into a jar, and covered with a slate, where it remained until 
it had completely undergone that stage, was then mixed with 
four times its amount of water, and when sprinkled at pro- 
per times on the same quantity of pasture, it soon occasioned 
a luxuriant vegetation. It produces similar effects on green 
vegetable crops — ^nourishing them when applied in a diluted 
state, but scorching them and destroying their tender herbage 
so efiectually when unmixed, as to impede their growSi. 
There is indeed but little doubt that nutritious manure of any 
kind may be carried to an excess which becomes prejudicial 
to vegetation, particularly in its early stages. Naismith 
instances the steeping of three peas for t^^nty-fbur hours in 
a teacupful of strong dung-juice, and three in plain water : 
each three were planted half an inch deep in separate flower- 
pots filled with garden mould, and the liquid in wl^h they 
had been steep^ poured, into the pots over them. Those 
which had been steeped in' plain water appeared above ground 
thirty hours before the others. Both advanced, but those in 
the dung-juice had the most weakly appearance. When the 
plants were about four inches high, the lower leaves of those 
fed by the dung-juice fell off; and in about four weeks afler, 
the plants died, though they were daily watered, while those 
to which the water only had been administered continued 
healthy. The haulm of a potatoe, too, the growth of which 
was pretty well advanced, fell off soon after in had been well 
wetted with urine in an advanced stage of putrefaction, and 
even the root itself was found reduc^ to a pulp. It is, in 
fact, of a scorching quality, and its application to growing 
crops is not advisaUe during hot weather, unless' mixed with 
a large proportion of simple water: of course it will not ope- 
rate in the like manner upon fallow land, and it may be 
applied whenever the ground is in a fit. state to absorb it- 
readily, but much of its effect may be lost if it be not laid on 
at the time of sowing. 

There is probably no species of manure so generally ne- 
glected, and yet so deserving of attention; for although the 

g2 
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largest portion of what is produced in most fiurin-yards is there 
necessarily absorbed by the litter, and consequently profitably 
applied, yet large quantities are constantly allowed to run 
to waste. We -have no means of ascertaming the amount 
of urine that may be voided by different animals in the course 
of a day, for the diversity of their size and of the kind of food 
on which they are supported would deprive such a calculation, 
upon a broad scale, of any pretension to accuracy. It hap, 
however, been supposed that, if fed upon common white turnips, 
they yield about two-thirds of the weight— or about a gallon 
for every 12 lbs.* — ^besides the water which they drink; and 
we have seen that the cow which we have mentioned pro- 
duced, when fed on two-thirds of brewers' grains, only 45 lbs. 
of dung out of 126 lbs. of food, the greater, portion of which 
was accordingly voided in urine. It must also be recollected 
that the cattle upon the farm to which we have alluded, in 
Flanders, consisted of only forty-four head, of which eiglit were 
horses, fed during the greater part of the winter upon dry 
food, yet they not^only converted the entire produce of the 
straw and stable-dung into well-prepared compost of the usual 
description, which could not have been effected without a large 
supply of urine; but the savings from the stalls also furnished 
an additJRial quantity of liquid manure of the richest kind, 
equal to the culture of exhausting crops upon 21 acres of 
ground. It has been calculated too, in Scotland, that the urine 
of six cows or horses will enrich a quantity of earth sufficient 
to top-dress an English acre of grass-land ;t but considering 
the trouble and the prejudice attending it in this country, it is 
probable that the best way of preparing it for use is that 
recommended by a considerable farmer in Peebles-shire, who 
applies it in the following manner. He has a pit, about 12 
yards square and 4 feet deep, which he fills with rich earth, 
or any such matters that may be at hand, and the urine of the 
cattle which he feeds is conveyed to the pit by a sewer, and 
spread equally over it A fief this compost has received the* 
greatest portion of the urine, which is about the latter end of 
April, when it is ready for the spring sowing, it is carefully 

*The weight of pure distilled water is 8 lbs. per gallon : that of urine is 
heavier, in proportion lo its composition. 

t General Report of Scotland, vol. il. p. 5%. We cannot, however, aiioid 
noticing the loose manner in which this calculation is supported ; for the 
quantity of urine produced by six cows, or by the same number ofjtorses, 
would be materially different. 
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turned (nrer, when it shows symptoms of complete saturation ; 
and in this way a. large quantity of rich manure is raised, equal 
to about 280 cart-loads, 40 of which, per Scotch acre, when 
applied to tlie -ground, he finds equal, if not superior, in its 
effects to his best dung. The expense of filling the pit (m\y 
amounts to 6/. 

Throughout a great part of the rich low-lands in Tuscany, 
the manure is chiefly procured firom night-soil, and pre^rved 
in large cisterns, in which it is steeped for several months in 
about three times its <juantity of water ; though some farmers 
content themselves with a large ditch, which is applied to the 
same purpose as the cistern. Into this every kind of putres- 
cent matter is also thrown, and the putrid water thus pro- 
duced is found to possess qualities of a very fertilizing nature. 
It is however principally used for garden-ground, which is 
thus watered every fortnight ; and the plants, but more par- 
ticularly onions, thus acquire a prodigious size, without being 
in the least a^cted by any bad flavour arising from the ma- 
nure. Neither is its smell, though most of]^nsive for a day or 
two a.fl:er it has been laid upon the land, ever known to 
occasion any prejudicial eflect to the health of the peasantry. 

In a paper addressed to tlie Board of Agriculture by Baron 
Schulenburgh, one of its honorary members, he states that in 
Sweden the urine is collected from the iarm-offices, and 
pumped over dung and other substances while in a state of 
compost The contents of the privies are likewise regularly 
collected by scavengers in all the great towns, and carried, in 
many instances, to &e distance of forty miles from Stockholm. 
It is then diluted with water, and laid chiefly upon meadow-land ; 
but it is also applied to ^een crops, and the eflects on the soil, 
though gradually diminishing, are generally considered to last 
during four years. 

In Switzerland, also, the mistwassert or manure-water, is 
sprinkled over the surfiice of the meadows by means of large 
casks and perforated water-troughs, immediately afler each 
cutting of the scythe, which diakes the grass to spring up 
again with great vigour in a very short time ; and it is well 
known thai water, rendered fetid by the solution of vegetable 
or animal substances, is essentially serviceable to mss-land, 
as may be commonly perceived by its eflTects when thrown 
upon the fields in the neighbourhood of stagnant ponds, in 
which flax has been stee^. It is indeed highly probable 
that manures which are intended to act immediately upon the 

7 
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adU when laid on its surfaGe, will have more efl^t upon grass- 
land when applied in a fluid state than in a solid form. It 
cannot, however, be denied that there are many instances 
on record in which ng' such consequences of its application 
have been remarked. Marshall relates an experiment con- 
ducted on his own farm with considerable care, in which the 
common drainage of the ferm-yard— of course including rain- 
water—was laid upon two separate fields of young tares and 
clover, grown up(Xi a sandy loam, at the rate of about 2500 
gallons per acre : the liquor was of middling strength, very 
high coloured and foul, but not puddly, and it was carried on 
in wet weather. No perceptible advantage was, however, 
observable on either those or the ensuing crops; but the 
weather was not favourable. Some farmers^ indeed, think 
these washings from the farm-yards, though of a brown colour, 
are yet, in most instances, so diluted with rain, as not to be 
worth the expense of carriage;''' though other accounts of 
dung-water si^, that when permitted to trickle slowly upon 
the sward of meadow-ground, it renders the grass soft and 
luxuriant In an experiment recorded in the Bath Papers, 
two spots of meadow were equally measured, and watered 
three times a week during a month together of nearly dry 
weather-— the one with dark-coloured stagnant water from a 
pond, and the other with clear river-water, — at the end of 
which time, the first was far better than the other. The crop 
upon that part of the field which had the foul water was 
strong and succul^it, of a deep healthy green, and 18 inches 
high; while the other, though thick and high, was yellowish^ 
weak, and faint On being made into hay, and separately 
kept, the former yielded nearly double the quantity and of 

*It iB stated in the Rutland Report by Mr. Parkinson, that the black 
water thue drained away from manure, has been tried frequently on land, 
without effecL He himself tried it, by having a dung-hill made with a grip 
cot round it, with a descent to a kind of reservoir at one end of the hill, for 
this water to drain into, and then bad it thrown back on that end, thinking 
thereby to preserve the loss of strength in the manure. But he found tliat 
when the manure which came from that side of the dung-htll was laid upon 
the land, it was weaker than the other; and he therefore concludes,— * that 
when once this black water departs from the dung, that it is like blood let 
out of a vein, never to be applied again for the like purpose it was designed 
for in its orig^al state.*— Snrv. of Rutlandsh., p. 91. 

This, however, was doubtless occasioned by fresh fermentation being oc- 
casioned, by the dung being thus continually wetted, and thus losing its 
strength by repeated exhalation : but though it may be properly used as an ^ 
argument for not thus applying even the drainage from manure, unless it * 
should be in danger of becoming fire-fanned, yet that cannot be a motive for 
allowing it to run to waste. 
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saperior qaality to the latter; and tiie same efl^t wag visible 
in the following year.* There needs, indeed, no argument 
to prove that it must possess some fertilizing properties, but, 
except it be rich in quality, as well as abundant in quantity, 
it may be doubtful whether it be a profitable object of team 
labour. 

Some extensive experiments upon the application of liquid 
manure— when confined tn -urine— have also been recently 
made in Scotland upon various crops, of which the following 
is a summary. 

A cistern was constructed in the dung-court sufilciently 
large to contain the urine of fircmi thirty-five to forty, and 
B(Mnetimes of seventy cows. The supply generally amounted 
to 360 gallons a week. When intended for use, it was mixed 
with three or four times the same quantity c^ pond-water, and 
was taken out to the fields in a large butt containing 120 
gallons, placed on wheels like a cart, to the hinder part of 
which there was attached a wooden box perforated with holes, 
through which the liquid ran out upon the ground in the man- 
ner of a common watering-cart. 

No. 1. — When applied, in October, to grass which had 
been closely cropped by sheep,! the aftergrowth was not much 
increased, but the sward maintained a fresh green appearance 
during the winter, and it could be cut a month earlier than 

* In pursuance of this experiment, the pond was drained and lined with 
clay, to prevent the water from ooung through it ; drains were then laid 
into it from the stables, and into it were also emptied the contents of 
the privy and the otfhl from the kitcbeh, by which means the water 
became very putrid. A water cart was then made, with a trough behind 
full of holes, and the meadow^land was watered with twenty carts-full, 
laid on either in the beginning of May, or after the cutting of the crop 
in July ; the effect of Which Was superior, on both crop and rowen, to ahy 
other kind of manure. 

Although the lining of the pond with clay was a good precaution, it might, 
however, be dispensed with ; for, on draining the pond,- the earth at the 
bottom would be found saturated with the drainage, and being scraped .up» 
would make excellent manure. 

tThe account from which this was extracted says *that the quantity 
allowed was 30,000 gallons per impetial acre t but on calculating the urine at 
360 gallons per week, and presuming it to have been mixed with four times 
the same quantity of water, — as there stated,~the whole amount furnished 
during the year would only be 93,000 galUms ; yet the extent of ground thus 
manured amounted,— in the year 1638, to 40 imperial acres ; in 1830, to 46 
imperial acres ; in 1831, to 50 imperial acres ; and in 1832, to 80 imperial 
acres— of which the one half was watered again after the first crop of clover 
was cut in 1831 and 1838: there must therefore be an error in the quantity 
of urine. Be« the Quarterly Journal of Agriculture, No. xix. p. 95—97* 
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thftt ¥^ich had not been so trested. Even in March it affiirded 
a ftill bite; but ahouid the gnaa be wanted for pasture, and 
not for cutting, the manure should not be applied later than 
December, as, when deferred until February, the cattle are 
rather shy in eating it No. 2.— The effect when applied to 
clovcr4eaj to be broken up for oats, was very perceptible ; the 
increase of crop being* about one-third; Na 3. — For whe^ it 
answers well on a light soil ; but on stiff or day land it does 
no good. If laid on when the land is wet, it is also of no per*- 
ceptible benefit to the wheat; but if applied under more 
* favourable circumstances, that crop would probably be increased 
about one-fourth. Na 4. — ^To ftorJey its application was 
found injurious ; for, although the bulk of the crop was great, 
yet the straw was so soft and weak that it lodged. Na 5.— 
Potatoes grew to a large size, but they were watery and quite 
unfit fbr the table ; though the applicaticm of a little dung 
along With the urine improved their quality. Na 6.-^On 
turnips it was not found half so efficient as fermented dung. 

It appears that this species of liquid manure applies best to 
grass ; a doctrine which is corroborated by the experience of 
Mr. Harley, the predictor of the celebrated dairy near Glas- 
gow, who says,— ^that the advantages of irrigating grass-lands 
With cows' urine almost exceeds belief: last season some small 
fields were cut six times, averaging fifteen inches in length 
at each cutting, and the sward very thick.' It was also found 
to succeed best after a shower, or when the ground was moist; 
but if laid* on during sultry weather, it was advantageous to 
mix it with one-thira of water; and although that was not 
thought necessary in spring or autumn, yet, judging from the 
quantity used, it may be presumed to have been, rather pro- 
fiisely added. We learn, indeed, from Sir Humphrey Davy, 
that, * during the putre&ction of urine, the greatest part of the 
soluble matter, contained in it is dissipated.* He therefore 
recommends that * it should be consumed as fresh as possible, 
but if not mixed with solid compost, it should be diluted with 
water, as, when undiluted, it contains too much animal matter 
to form a proper fluid nutriment for absorption by the roots of 
plants.' This theory, it will however be recollected, contra- 
dicts both the Flemish and the Chinese practice, which favours 
a protracted degree of fermentation ; but he admits that 'putrid 
urine abounds in ammoniacal salts; and, though less active 
than firesh urine, that it is a very powerful manure.' h, can- 
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not, indeed, h^ doulited that, in whatever state it may be found 
the most effectual, it is at least well worthy of attention, and 
we recommend it strongly to the consideration of all experi- 
mental farmers. 



CHAPTER IV. ] 

XIHERAL MA NlTaBS.-— CHALK — LIME. 

The manures which we term alkaUne and eahareousj con- 
sist chiefly of those substances which combine with acids, 
though generally with the loss of their distinctive characters, 
and out of which lime may be extracted by the process of 
burning. The extent of their utility is only ascertained by 
practice, which does not speak a unifonn language in every 
place, for scarcely a farmer is to be found who is acquainted 
with the exact enect of their properties upon soils ; from which 
it may be readily imagined that many will form erroneous 
opinions, arising out of the local circumstances of their own 
fiirms. Their chief advantage, in a natural state, seems, how- 
ever, to be rather mechanical and alterative, than nutritive. 
They form a useful component part of the earth; and, in cer- 
tain proportions, they are found to be essential to the fertility 
of most soils, or 'perhaps necessary even to their proper tex- 
ture, as an ingredient in the organs of plants.* The primitive 
constituents of which they are formed are composed of chalk, 
of limestone, or of the ^ells of fish— and on being submitted 
to the action of fire, lime is produced. 

[Chalk — Is a pure calcareous earth, having the same pro- 
perties as limestone ; but as it occurs in depoeite to no extent 
m this country, we have omitted any beyond tbi^ casual men- 
tion of it] 

Limestone, — If employed without being burned, its eflects 
upon the land are very slow : it acts upon the schI during many 
years as a mild calcareous earth, but its duration and effects 
are proportioned to its purity, as the less alloy which it con- 
tains, the stronger will it be, and the operatbn of changing it 
into lime is of no further use than as a mode of rendering it 
more promptly efiective. As a graduaJ improver of the soil, 
it may even be rendered more useful than quicklime. 

7* 
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Fi8h-SheU$,^'The BheUt ofJUh^ when burnt, produce the 
purest species of lime, but they are more commonly employed 
m a pounded state, in which they may be so advantageously 
used, that oyster-shells, when crushed and drilled upon 27-inch 
ridges, at the rate of 40 bushels per acre, produced as fine a 
crop of turnips as another field of the same land, manured, for 
the sake of the experiment, at Mr. Coke's, at Holkham, with 
fiirm-dung at the rate of 8 tons per acre ; nor was there any 
apparent difiference in the succeeding crops of barley and clo- 
'ver. The powder has also been tried at the same farm, for 
wheat, in competition with rape-dust — both powder and dust 
at the rate of 4 cwt. per acre, each drilled on a light gravelly 
Ic^m, in both spring and autumn. The crop was not, in either 
case, measured, but there was no perceptible difiTerence in 
either. The field was afterwards sown with turnips, and the 
produce proved a good crop. Yet, notwithstanding the result 
of thed^ experiments, no fair conclusion* can be drawn from 
them regarding their respective effects, as manure, in that 
isense in which it is understood to mean nutriment; fbr, 
although lime may excite the powers of other nutritive matter 
in the soil, and thus promote vegetation, it possesses no sub- 
stance, within itself which can impart nourishment 

In some places these shells are found in large beds almost 
entire, and they may be then either ground by passing them 
through the oil-cake crusher, or broken mto pieces by repeatedly 
drawing a heavy stone or iron roller over them when spread 
upon a floor of flags or clinkers. There is, however, a more 
economical mode of attaining the same object, which is by 
merely making them the lower tier of a dung-hill, or by 
spreading them at the bottom of the &rm-yard, in which the 
drainage of the urine will decompose them, and in that state 
the manure will possess all the advantage of a compost with 
lime. They may ilso be used whole on stiff land or clay, on 
which they act mechanically, opening and loosening the clods, 
and by that means making way for the roots to penetrate their 
fibre& To such land they will be found very serviceable, and 
as they moulder gradually, every year a little, until they are 
quite spent, they wear down slowly, and their effects, when 
laid on in suflicient quantity, are long perceptible; but they 
should not be applied to sandy ground. 

On many parts of our coast, shell-sand also forms a valuable 
species of manure, for the shells which are deposited at the 
bottom of the sea become there in time decomposed, and the 



ON MANURES. 79 

sand which is within reach of the tide, heing thrown upon the 

shore in storins, is, in some places, carted off, and laid upon the 

land with considerable advantage, though in other parts the 

practice seems utterly unknown. Being finely attenuated, it 

[ ■ blends intimately with the soil, and thus produces very sensi- 

I ble effects in the correction of cold clays and cohesive loams, 

I on whicl^ it is usually laid to the amount of about twenty tons 

per acre. Its chief value will, however, be proportioned to the 

quantity of calcareous matter, or of shells, which it contains, and 

this is in some places found to be so large as nearly to equal-> 

! the common properties of lime. 

It is also tbund in strata, imbedded in sand-clifife, at the 
height sometimes of 40 or 50 feet above the level of the sea, 
^ in which places it is generally denominated crag^ and was, no 

doubt, deposited in former ages, ere the water had receded 
from the shore. 

Lime — ^Is applied to a great variety of uses : it is employed 
in medicine as an antacid ; mortar is composed of it, when 
combined with sand ; and it serves as a manure, which is the 
only view in which we now have to regard it When used 
ht the purposes of agriculture, it is formed by exposing the 
substances we have mentioned to a certain degree of heat in 
the furnace, or kiln, of the lime-burner. When this has been 
continued for a sufficient length of time, their weight becomes 
considerably diminished, though they retain their former shape 
and bulk ; and either limestone or chalk, when thus reduced, 
is in most places known by the name either of lime'SheUs, or 
sheU'lime^ or simply shells. In this state it is called quick' 
lime; the materials of which it is thus composed possess hardly 
any active property, but when burned, it then becomes caustic 
to the tongue, and effects the speedy decomposition of most 
vegetable and animal bodies. When applied in this form — 
either in the way of compost, or spread over the soil by itself — 
it is so &r from afibrding nutriment to any thing that may be 
there growing, that, were its efibcts to be long continued, it 
would consume it. But if water be thrown upon it, a great 
degree of heat is in a short time generated ; the burnt shells 
begin to crack and burst asunder, and the mass gradually 
crumbles down, or falls, as it is more commonly said, into a 
fine powder, which becomes white, of whatever colour it may 
liave been before it was calcined. Or when it has been 
exposed for a short time to the influence of the atmosphere, it 
is also £>und to lose this caustic power, and it is thus recon- 

H 
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yerted into a substance of the same mild nature as that from 
which it was obtained — in all its properties exactly resembling 
chalk.* 

This operation is called slacking^ or slaking; and lime, 
when deprived of its scorching quality, is termed slaked-lime, 
or, in the language of chemists, ^ete. Instead of watering it 
in heaps, the practice which generally prevails is to lay the 
shells upon a fallow, in small hillocks of about a bushel and a 
half each, either thrown up around the circumference of each 
heap, or covered up immediately wi& some fresh soil made 
very fine, which, when laid on moderately thick, should be 
clapped close down with the back of the spade, so as to exclude 
the admission of either air or ram. In this state it may remain 
for a few days, care being taken during that time to keep every 
part of the heaps tight and sound, when it will be found that 
the moisture of the earth will have completely slaked it 
Although it may be tliought that this Covering of the lime is 
unnecessary, it yet has this use — that without it the rain would 
form crusts over the heaps, which would not only prevent the 
moisture from penetrating regularly through them, but would 
also hinder them from being pulverized without considerable 
difficulty. It will then be fit for use, and when spread over 
the field it should be immediately ploughed in with a shallow 
furrow, and well stirred with the barrows in every direction. 
Upon an 18-feet ridge these heaps will be the same distance, 
or 6 yards asunder, from centre to centre, if about 200 bushels 
be laid on per acre; and so on when other quantities are 
applied. Instead of slaking the lime in this manner, it has 
however been recommended * to lay. it down in a long heap, or 
mound, on one side of the field on which it is to l^ applied. 
Two labourers are then employed to turn the mound, and a 
third waters it When the whole has been thus gone over, it 
is allowed to lie for four or five days, after which it is again 
turned, and if any part of the lime should be found to be still 
unslaked, more water is added.* 

From this it will be perceived, that one chief cause which 
renders the burning of lime necessary, arises from the extreme 
difficulty of obtaining the powder without the process of 
grinding ; but by being thus more finely divided, it can also be 
more evenly diSused over the soil, with which, therefore, it 

* When moistened with sea-water, lime yields more alkali (soda) than 
when treated with common water ; and is said to have been used in soma 
cases with more benefit as manure. 
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becomes mare evenly mixed, and more prompt in its efiects 
upon the land; and when laid upon it in its hot state, it not 
only occasions the destruction of weeds, but powerfully stimu- 
lates the action of manure. An idea, inde^, generally pre- 
vails, in consequence of burning being the mode usually 
resorted to in the employment of lime, that calcination is 
necessary to render it fit for use as manure, but this, as we 
have already remarked, is a mere mistake. 

One very strong reason for applying it instantly is, that, if 
spread immediately after being turned, and while yet in a 
powdery and caustic state, a smaller quantity may suffice to 
cover the whole surface of the ground, and to come into con- 
tact with more minute particles of the soil ; whereas, if suf^ 
fered to lie for any length of time exposed to the atmosphere, 
it imbibes so much moisture, that it n^ns into clods, and can 
never again be so equally divided into small parts, wherefore 
a much larger quantity is required to produce the same imme- 
diate effect. It is in this state, also, that it acts the most 
powerfully upon all organic matter Which may be already 
lying unaecomposed within the soil — insects, the fibres and 
roots of obnoxious plants, and the seeds of weeds, which it dis- 
solves and transforms into mould. It is also more efficacious 
than effete lime in its influence upon what is called sour land^ 
though simple chalk, if applied in large quantities, will correct 
the evil. Neither is it improbable that, during its process cS 
slaking, the heat which it generates by the absorption of mois- 
ture causes it to swell in a manner which the tenacity of the 
soil cannot resist: thus producing fermentation, it not only 
eventually makes the land mellow, but renders matter which 
was comparatively inert, nutritive, and is probably more bene- 
ficial to land containing much woody fibre, or animal fibrous 
matter, than any calcareous substance in its natural state.* 
If^ therefore, quicklime really ^possesses superior qualities as a 
manure, it seems only fair to infer that, the greater the strength 
and vi^r of such properties, the more assuredly will they 
effect its purpose when in that state, than alter it has been 
rendered effete. 



* In its firtt ef(9«f, burnt lime decompoiies animal matter, and seems to 
accelerate its progress to a capacity of affording nutriment to vegetables : 

{[radually, however, the lime is neutralized by carbonic acid, and converted 
nto a substance analogous to chalk ; but in this case it more perfectly 
mixes with the other ingredients of the soil, and is more pervadingly dif- 
fused, more finely divided, than mere chalk artificially applied.— Sir Hum- 
phry Davy, Elem. of Agric. Chem., lect. vii. 
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CoBfliderable judgment is however requisite in this mode of 
its application; for, although it promotes putrefaction, and con- 
verts the- pulp, or saponaceous substance, of vegetable matter 
into the food of plants, yet, if too great a ix)rtion of lime be 
added, it may have a contrary effect; and it always destroys, 
to a certain extent, the efficacy of animal manures, either by 
combining with certain of their elements, or by giving to them 
some new arrangement It is necessary to the reduction of 
carrion, or for qualifying the nozi&us effluvia (^nightHBoil ; but 
is so injurious when mixed with any common dung, that it 
.tends to render the extractive matter insoluble : thus, if a suf- 
ficent quantity of quicklime be added to a heap of stable-^ung 
in a state of fermentation, it will set it on fire, and the whole 
will be consumed. It should never, therefore, be mixed with 
fiirm-yard manure, unless a small quantity be found absolutely 
necessary for the prompt destruction of seed-weeds, or the de- 
composition of roots ; but when laid upon the land during the 
same season, the dung should be ploughed down alcme, and 
the lime afterwards harrowed in with the seed-furrow. It 
may, indeed, be observed, that the dung dropped from horses 
in their work about kilns is usually so completely destroyed 
by the lime which &lls from the carts in filling, that it is 
generally found useless to apply it to the land. It also con- 
sumes the growing herbage ; but, if prudently used, it does 
not appear to reach the roots, as a fresh verdure soon after 
arises, and seeds which had previously lain dormant in the soil 
are brought into action.'*' 

By neutralizing the acids combined with the mould, this 
manure qualifies the vegetable and other soluble substances 
also present in it, and occasions the whole to be converted, by 
the influence of the atmosphere and of water^ into nutriment 
for plants; but in poor soils; having less vegetable matter to 
convert into mucilage, it acts so powerfully as not only to ex- 
haust such land by its final efiects, but to be prejudicial to the 

* A oircunutance has been related of mild and qateklime having been 
separately laid upon land, with the following effect :— the spot upon which the 
former was laid was soon covered with white clover, but on that on which the 
latter was left, no vegetation whatever took place for a considerable time, 
when it at length produced couch-grass, which is accounted for by the hot 
lime having retained its causticity so long as to have entirely destroyed the 
seeds of the clover, which are generally diffused in calcareous soils, and 
consequently flourish through the application of mild lime ; while those of 
the couch were either more difficult to eradicate, or wejre spread from the 
acUoining land.— Sinclair's Code of Agric., 3d ediU, note p. 335. 
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immediate cropB."" We have, indeed, the opinion of a very 

experienced farmer, who is also well versed in chemistry, 
* that, should much rain immediately succeed the ploughing, 
and any considerable portion of sand be either in the lime or 
in the soil, it is almost a moral certainty that such soil will be 
in a worse state than it was before the lime was put on, 
because, the moisture being retained by the lime and the soil, 
and the tenacity of the sub-stratum not suifering the super- 
abundance to pass quickly away, it causes the whole to run 
together, and form a compact and impervious bottom, which 
before, however, might have been pervious in a slow degree. 
That this must be the case is evident from this consideration, 
that quicklime, mixed with a certain portion of sand, and duly 
moistened, contracts and forms a substance which we call 
mortar, or cement ; in proportion, therefore, as the quality of 
these materials is more or less perfect, so does the substance 
become more or less compact, hard, solid, and impervious: 
such must be the condition of the soil ; and it is but reasonable 
to suppose that a great part of the seed sown upon it must 

It may indeed be alleged that the caustic action of quick- 
lime can never be exerted to any great extent, ad it attracts 
fixed air too strongly not to become immediately slaked; but 
its effects are found to be powerful even in that short period, 
provided that it be promptly and intimately mixed with the 
soil; for though the land should contain an abundance of vege- 
table matter, yet if it has been injudiciously cropped, or in- 
sufficiently manured, the lime will only add to its infertility. 

As the dust of quicklime is prejudicial to health, care should 
be taken by those who spread it over the land to work upon 
the windward side. Precaution should also be used, when it 
is ploughed in immediately' after being spread, to do so when 
the soil is quite dry, as well also as to prevent the horses from 
passing through any wet places when going to field; for 
thougli the powder of dry lime, when in a caustic state, does 
not take any apparent enect on the skin, and the hands of a 
person who has wrought in it are not in the least injured, yet 

* * All the experiment yet made render it probable thdt the food of plants, 
as it is taken up from the soil, is imbibed by the extremities of the roots only ; 
hence, as the extremitieaof the roots contain no visible opening, we may 
conclude that the food which they imbibe must be in a state of solution at 
first ; and, in fiict, the carbonaceous matter in all active manures is in such a 
state of combination as to be soluble in water whenever a beneficial effect is 
obtained.' — Dr. Thomas Thomson's Chemistry, 3d edit., vol. V. p. 370. 



X 

84 A PRACTICAL IHEATISE 

it very soon corrodes the hair and flesh if it has access to 
water, and horses have heen thus irrecoverably lamed. When 
unharnessed, they should, therefore, be kept dry until tho- 
roughly brushed over, so as to completely remove the dust 
which may adhere to their coats, and more particularly to 
their feet and legs. They may thus work without any 
danger; but, in case of accident happening to either men or 
horses through being scalded by the lime, the part affected 
should be immediately washed, either with vinegar or with 
very sour milk, by which its irritation will be prevented. 
After the lime has been slaked, it will become effete in about 
a week, and will then be as little corrosive as any common 
kind of earth, so that the horses may work among it with 
entire safety: but if it has been suffered to run into clods 
beibre it was ^read, these, if not broken into small pieces, will 
be longer in absorbing a sufficient portion of air, and therefore 
will remain longer in an acrid state, so that the ploughing 
will be better deferred for another week, or even longer. 

When quicklime has been deprived of its causticity, it is 
called by chemists carbonate of lime, and in that mild state 
it does not act upon animal or vegetable matter with the same 
violence as quicklime, but instead of dissipating any portion 
of the substance which may be contained in the soil, it facili- 
tates its reduction into that state by which it the most effectu- 
ally assists vegetation. Neither has it the same tendency to 
combine, as it were into a mortar, with the sand of poor clay. 

Lime, however, whether quick or slaked, when used by 
itself, without any addition of earth, is not possessed of any 
vegetative quality: thus, *s«eds planted in a flower-pot filled 
with powdered carbonate of lime, regularly watered, vegetated 
feebly, made little progress, and died without coming to per- 
fection; but when partly filled with garden-mould, and car- 
bonate of lime 14 inch thick over it, the plants put down 
their radicles straight through the lime, without ramifying or 
stretching sideways, till they arrived at the mould. Even in 
a mixture where lime was only one-fifih, the plants were poor 
and sickly, and made no progress ; and when quick, it, with 
the aid of water, suddenly destroys all vegetable substances.' 
It may even be hurtful to vegetation when laid in too large 
a quantity upon very light and warm soils, for, by quicken- 
ing evaporation, it dries the land too much, by which means 
j>lant8 are deprived of the moisture necessary to their suste- 
nance; therefore it is that calcareous earths are frequently 
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known by ^rmers as * burning soils;* and, by its injudicious 
use or repetition, without the aid of animal or vegetable 
manure to supply the nourishment of which they have been 
deprived by crops, the growth of which has been thus forced, 
land, though of superior quality, may at length become ex- 
hausted. Thus experience teaches that lime, when applied 
to land, has different effects upon some soils than it has upon 
others: on many there is a rapid and permanent improvement, 
on others there is less benefit, and on some it is said rather to 
retard than to promote vegetation. This is, no doubt, chiefly 
influenced by various unascertained properties in the soil, and 
partly also by differences in the qualities of the lime itself, 
arising from its mixture with other earths. 

Whether it possesses any further properties, through the 
stimulating effects of light and heat upon the vegetable fibre, 
has been conjectured, but has not been supported by any 
positive fact, and seems to be contradicted by the slow effect 
of effete lime in its operation upon the soil. It is, however, 
worthy of remark, that calcareous earth is found in the ashes 
of all vegetables ; that it i& present in a larger proportion in 
wheat, clover, and some other plants whose growth is espe- 
cially promoted by the use of calcareous manures, and many 
are said not to ripen in ground in which it is entirely wanting. 
We may therefore conclude that it is of the highest importance 
in the pnocess of vegetation, and that an accurate investigation 
of its mode of action, by enabling us to judge with more cer- 
tainty of its powers, would greatly tend to the improvement 
of agriculture. It is indeed much to be regretted that the 
subject has not been more fully investigated, and that some 
more definite judgment has not been framed regarding tFie 
properties of lime, the effects of which in its application to the 
soil are exposed to the most contradictory results. Much 
money has thus been uselessly expended and labour thrown 
away, which, under better information, might have been 
saved ; and without scientific analysis of the component parts 
both of soils and of 1^^% we remain much in the dark regard- 
ing their effects on vegetation; but judging from the faint 
lights with which we have been furnished, we shall stillen-' 
deaVour, by comparing science with practice, to obtain such 
instruction as may guide us to an economical and useful appli- 
cation of this manure to field culture. 

Application of Ldme. — ^Those purposes appear to be — first, 
to render whatever substances may be lodgod in the soil, or 
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matter which fbrms port of it, and which may be mjurious to 
vegetation, either harmless or useful; and thus to prepare the 
soil for the reception and nourishment of seeds and plants: and 
secondly, to facilitate the decomposition of putrescible matter, so 
as to flimish food to vegetables during their growth. It has been 
proved by careful experiment, that^e application of lime is tlie 
only known alterative which, upon poor, weak, and. weeping 
clays, has power to heal the soil. With the assistance of 
water, it suddenly decomposes all animal and vegetable 
bodies, and when thus spread upon neglected ground covered 
with heath and moss, the old turf is decomposed, and a sapo- 
naceous matter is formed, which sinks into the soil and covers 
it with sweet herbage. We also know that *it imparts a 
certain degree of vigour to some peculiar plants, — as, for 
instance, sainfoin, the roots of which penetrate &r into the 
interstices of chalk, and gntw luxuriantly, though only covered 
by a slight coat of inferior soil.* 

It is, however, an error, — ^though entertained by many 
farmers, — to suppose that lime in any state comprises fer- 
tilizing properties within itself: and that, without (grating 
upon dte soil, or upon the substances which it contams, it is 
an enriching manure. It does not possess any fertilizing 
principle in its own composition: it is merely a calcareous 
earth combined with fixed air, and holding a medium between 
sand and clay, \^hich, in some measure, remedies the deficien- 
cies of both. But though, when alone, unfavourable to the 
^rrowth of plants, yet experience shows that it is an ingredient 
m soils which, whether naturally forming a component part 
of their substance, or judiciously mixed with them by the hus- 
bandman, adds greatly to their fertility, for it has the power 
of attracting much both from the earth and from the air, which 
occasions tifie decomposition of plants; and thus converting 
them into nutriment, it gives power as to vegetation which, 
without its operation, would otherwise lie dormant It also 
appears to act with great force upon that substance which, 
being already converted by the decom]|Kition of plants into a 
species of earth, we call fn(mld.i ^ 

The other causes with which we are acquainted regarding 

* See Naismith's Elements of Agriculture, p 334. Thaer, Principes Rai- 
Bonnes d* Agriculture, 2nde edit., tome ii. p. 387; and Anderson's Essays, No. 
vi., AphoriHm iv., in wbich it is stated, that calcareous matters act as power- 
fully upon land that is naturally poor, as upon land that is more richly impreg- 
nated with those substances wbich tend to produce a luxuriant vegetation. 

fBesyecting the formation of mould, see the chapter on soile. 
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the operation of lime as a manure would lead to a ciiemical 
discussion, which could only prove uninteresting to the gene- 
rality of our readers; we shall therefore confine ourselves to 
the following observations : — There can be doubt that it is a 
most powenul stimulant when applied to deep loams and 
heavy clays, which contain mould <^ a nature so sour as to 
appear to unfit them for the purposes of vegetation ; or to land 
which has been previously either more or less manured with 
animal or vegetable substances, without any addition of lime 
or. other calcareous matter, in which case it often produces 
effects far more fertilizing than the application of dung, for its 
active powers render every particle of the putrescent manure 
useful; but if the latter be not afterwards repeated at no great 
distance of time, the soil will, in the course of a few years, 
become considerably exhausted. In all arable land, however 
impoverished it may be, either by nature or bad management, 
there yet always exists some portion of mould, and, on this, a 
first dressing of lime occasions a sensible improvement of the 
soil, which soon becomes apparent in the increased product of 
the crops. A second dressing will also be attended with some 
apparently good effect ; but unless that, and every succeeding 
repetition, be accompanied with ample additions of farm-yard 
manure, or other putrescent matter, to supply the loss thus 
occasioned by the exhaustion of the vegetative power, every 
future crop will be diminished. The land is then necessarily 
thrown out of cultivation, and left for a series of years to re- 
cover itself under pasture, which, in the course of time, may 
be effected according to its former condition : -but in the in- 
terim it is rendered nearly fruitless. It is thus that many 
thousands of acres in every part of the kingdom have been 
run to a state of almost total infertility ; and it is even said, 
that the too great use of lime, though apparently judiciously 
employed by some of the first fermers in the Lothiaus, has 
been lately found very detrimental to their crops. 

Marsh hmds, however, which have been drained, will 
generally support a i^^uited and abundant application of lime, 
because they usually ^ntain a large proportion of matter upon 
which the stimulating powers of lime are peculiarly adapted 
to act; and it will be found much better suited to the purpose 
than dung. On all rich, deep, dry, and loamy soils it may 
also be applied with effect; for although they contain within 
themselves the component parts of the best soils, yet they are 
frequently found to be sluggish and inert; and dung, whether 
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through imperfect fermraitation or owing to the^ant oi cal- 
careous matter, often remains dormant in the land until roused 
by moderate quantities of quicklime, which, if applied at distant 
periods, will efiectually operate to bring it into activity. It 
should, however, be turned into the ground some weeks before 
the dung, in order that it may become thoroughly slaked by 
mixture with the soil, or otherwise it would Have ttte efiect of 
abstracting some of its nutriment Such soils, after the appli- 
cation of lune, produce much heavier crops with a much smaller 
proportion of dung than if no lime had been used, because the 
operation of the Tatter, acting upon the dung, renders every 
portion of it useftil. 

Clay land shows an evident disposition to combine with 
lime, and it bears the repetition of this species of amelioration 
better than lighter soils. When applied to heavy tillage land, 
either for the purpose of reducing its cohesive properties, or 
of supplying an additional quantity of calcareous matter, small 
dressings of lime will have but little e£^t; and if sand or calca- 
reous earths are to be employed, it is recommended) by a prac- 
tical farmer of known expenenoe, as more economical to apply 
them separately than as a compost It powerfully assists all 
adhesive soils; and when laid hot from the kiln upon deep 
clay, it has been known to occasion a very large increase in 
the former crops. It has also been often observed, in Allow- 
ing clayey soils, * that, in wet weather, when a dose of lime 
has been just given, the land continues more friable, and is 
less apt to bind up on the recurrence of drought, than where 
it has been neglected. The grain growing on the well-limed 
ground preserves its healthy appearance in wet seasons, while 
Uiat growing cm land that has not been limed is yellow and 
sickly.* 

Upon sandy soUs, which seldom abound much in vegetable 
matter, lime has a mechanical operation, which, by combining 
with the finer particles of the soil, gives consistence to the 
stnple of the land, and, attracting the moisture from the atmo- 
i^here, it imparts it so gradually as to^| less liable to be hurt 
by drought in those parching seasonPby which crops are 
injured. It is therefore said to be cooling to hot land ; but if 
it be not also mixed with some portion of clay, with which it 
may combine, it then is apt to unite itself with the sand, with 
which it composes a kind of mortar, the effect of which has 
been already described, and which cannot be dissolved without 
much difficulty, and the plough often brings hard lumps to the 
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mir&ce of the soil which cannot be easily broken. Thus, when 
each land has been frequently liined, nothing can restore it 
but the abundant and reiterated application of putrescent 
manure ; the demonstration of which is perceptible throughout 
many parts of England, where, from possessing a chalky soil 
without strength to maintain a sufficiency of live stock to 
furnish dun^, the land has in many places been worn out 
through the inconsiderate use of lime. 

On the exhaustion of land by the application of lime there 
is, however, much difl^rence of opinion. It is indeed evident 
that the continuation of cropping, without an addition of nutri- 
tive manure, will ultimately exhaust the best soils; but though 
their natural fertility be thus aided, it yet cannot depend en- 
tirely on that support This must be apparent if we reflect 
that land, without any addition of animal or vegetable sub- 
stance, will still produce crops: for pure sand, clay, and chalk, 
tiiough each in themselves separately barren, yet, when mixed 
togeSier, exert chemical influences upon each other, which, 
by the attraction of the air, the dews, and the rain, the force 
of the sun, and the generative powers of growing vegetables, 
effect the production of corn and fruit It is therefore clear 
that the land alone is capable of vegetation; but every day's 
experience proves, that the amount of its products, its fertility, 
in short, depends in a great degree upon the decompositiott of 
the substances which have l^en previously converted into 
vegetable mould, or which are added to it by manure. Any 
thing whatever may be called manure which, when applied 
to the soil, either rectifies its mechanical efl^ts^ corrects any 
bad quality, and either stimulates it to yield, or stores it with 
nutriment Thus, if lime be laid upon pure sand, although 
the latter would be rendered more tenacious, and would there- 
by become more fkvourable to the germination of vegetables, 
yet seeds could find no nourishment from either the lime or 
the sand, and putrescent n^anure would still be necessary to 
produce a crop. But if the soil consist oCclay and sand, con- 
tainincr animal or veg^^le matter in a torpid state of decay, 
then lune would be pffierable to dung. The state of the soil 
should therefore be minutely inquired into before lime is em- 
ployed, and it should be only used to ^ive effect to the inert 
substances with which it may be combined. 

By the analysis of soils, we find that all productive earth 
contains a certain portion of lime; and although we learn 
fix>m experience that its stimulative powers upon the roots of 
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plants are very great, yet we are but imperfectly aoquainted 
with the extent or the exact manner in which ils influence is 
brought into action, and * we are in a great measure ignorant 
of the actual changes that are produced upon the earth after 
this manure has been applied.' It would, however, seem, that 
where it exhausts, it is only by hastening the putrefaction of 
the animal and vegetable matter in the soil, and by that 
means applying a larger portion of those substances in a given 
time than could be otherwise afibrded to the growth of plants. 
It is thus known to produce more luxuriant crops, and it will 
also consequently enable the farmer to continue his land in 
tillage, during a certain time, with more effect than if no 
calcareous manure had been laid on ; but, although it may not 
tend to the deterioration of the original staple of the soil, it 
can hardly be doubted that it nmst be thus more promptly 
deprived of its fertility than if tlie exhaustion of that vegetable 
mould with which it had been supplied by nutritive manure 
were occasioned by a more gradual process of decomposition.. 

That this is the only way in which effete lime can exhaust 
land, seems probable from the large quantities of neutralized 
calcareous earth which are often applied without any bad 
effect in the form of chalk, shells, limestone-gravel, and the 
whole tribe of marls. A larger quantity of these is oftener 
laid on in one year than would be used of lime in half a 
century, were the land in tillage to be managed according to 
the custom of some countries ; yet it is^iot generally impove- 
rished, and, in many cases, it is permanently improved. This, 
however, is probably occasioned by its combination with other 
substances, which either counteract its exhausting powers or 
supply the waste of nutritive matter. It must, however, be 
admitted, that this is not apparent in regard to chalk, which 
is commonly applied in large quantities without any bad 
effects; and there are many instances of toils more naturally 
fertile than perhaps any others that are known, and which 
seem to consist almost wholly of calcareous earth ; but were 
their properties critically analyzed, i^^till possible that they 
might be found essentially different fflm those which they are 
commonly supposed to possess. 

A very eminent writer on agriculture, when treating of 
stimulant manures, which are generally supposed to be only 
of use when applied to rich soui?,. and when applied to poor 
land would produce hardly any, or even hurtful effects, says, 
in contradiction to that theory,-*4hat *he is firmly convinced, 



from repealed observatioDs, thai Unie asid other calcAfeous 
manures produce a mach greater proportional improvefflent 
upon poor soils thaa on such as are richer: and tiiat lime 
aloae upon a poor soil will, in many cases» produce a much 
greater and more lasting degree of fertility than dung alone/ 
That, however, does not throw any doubt on the assertion, 
that it acts with as great proportionate power upon land that 
is naturally poor, as upon that which is more fully impreg- 
nated with those substances which tend to promote a luxuriant 
vegetation; but we believe that the experience of fiirmers will 
prove that its application to poor laiid, and especially to that 
which has been previously limed, if it does not eventually 
tend to its complete exhaustion, will at least never be found to 
repay the expense. 

The employment of lime seems to be of the greatest service 
in the breaking up of fresh and coarse land, on which it acts 
more powerfully than on soil which has been Icmg in cuitivib- 
tion, and indeed the most striking, improvements have been 
effected by its means on moorlands and mountain; but it 
should be given fiat the first time abundantly. Such is the 
usual effect of lime upon arable : upon grass-land it is laid in 
smaller quantities ; and in this top-dressing, perhaps the pre- 
ferable mode is to apply it in a compost with earth ; except 
when the soil consists of clay. When thus ^ead upon the 
surface, its action upon the sward is productive of the most 
palpable improvement, and continues perceptible during a 
long period. No other manure will create so rapid a change; 
for it is such an excellent corrector of acidity, that it tends to 
produce the sweetest herbage where only the most unpalatable 
pasture was formerly to be found. This, indeed, is so appa- 
rent, that if a handful of lime be thtown upon a tuft of rank, 
sour grass, which has in former years been invariably refused 
by cattle, they will af):irwards eat it close down. I^ow, ani- 
mal dung, when dropped- upon coarse benty sward, produces 
little or no im{M:ovement until limed ; it then, however, not 
only augments the c^^ but the finer grasses continue in 
possession of the soil,lmd the land is thus doubly benefited; 
for the dung dropped by the stock on which it is pastured, is 
both increased in quantity, and improved in quality.'*' Farmers 

* In Derbyshire the farmers have found that, by spreading lime in coa- 
fiiderable quantities upon tho surface of their heathy moors, after a few ' 
times the heath disappears, and the whole surface becomes covered wHh a 
fine pile of grass, consisting of white clover and the otiier valuable sorts of 
pasture-grasses. 
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ahould never consider lime as the food at nourishment of 
plants, but as an alterative of the soil; never to be used but 
when nature requires it, either to dissolve noxious combina- 
tions, and to form new ones ; to bind loose soils, or to diminish 
excessive cohesion ; and to reduce the inactive vegetable fibre 
into a fertile mould. For such purposes there is not, perhaps, 
a more valuable article in the whole catalogue of agricultural 
remedies; but some farmers, who do not reflect upon the 
subject, when they perceive that lime has once excited the 
dormant powers of the soil into action, and that good crops 
succeed for a fe^ years, are apt to draw from thence very 
false conclusions, and continue liming and tilling without the 
assistance of putrescent manure, until their land at length is 
rendered incapable of the production of corn. It has indeed 
been pertinently observed by a good judge of such matters, 
'that there is an analogy between the treatment suitable to 
the animal and vegetable creation. When medicines have 
removed the cause of their application, they are discontinued, 
and the patient, rendered weaker by the application, requires 
some invigorating aliment: in like manner, some time after 
an efiectual liming, the soluble carbon of the rotten dung, or 
some such restorative, should be applied to the soil to replenish 
it with what it may have been robbed of by the action of the 
lime.' ' 

In fine, lime should always precede putrescent manures when 
breaking up old ieys for cultivation, for, if the land contains 
acids, or noxious matter that is poisonous to plants, they will 
be decomposed and rendere(^fit for vegetation; and hence the 
superiority of lime to dung on new lands. But calcareous and 
putrescent manures operate very differently: *the former being 
more stimulant and corrective, help the farmer to an abundant 
crop at the expense of the soil alone; while the latter furnish 
the land at once with fertilizing fluids, and will insure a good 
crop on a place perfectly barren befere, and after the apjmca- 
tion of lime.' 

Much uncertainty prevails among farmers regarding the 
state of lime: some contending that^ should only be applied 
when hot and powdered, and that when it has been slaked, its 
efiect is comparatively trifling; others maintain the contrary. 
But these disputants consist chiefly of men whose experience 
has either been confined to one kind oi soil, or who have only 
used it under particular circumstances, and as they only con- 
demn the system of others because their own has turned out 
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8aee0BBfu]y<Hr the reverde,it is not improbable that, in the view 
they take of the subject, each may be in the right It will 
therefore probably be found, that in all cases where the land 
is constitutionally disposed to receive benefit from a calcareous 
dressing, that is to say, when it has not been previously limed, 
or when it has been long laid down and refreshed by grass, or 
enriched by the application of dung, it is of little importance 
whether the operation take place when the lime is quick or 
effete. Upon waste lands, however, its causticity has an 
evident and necessaiy efiect; for the undecayed vegetables, 
which abound in all soils in a state of nature, should be 
speedily decomposed, and it should therefore be spread hot 
from the kiln. In point of economy, too, there can be no 
doubt but that it is most thriftily used when laid upon the 
land in the latter state: for the labour is less; and a smaller 
quantity will serve the immediate purpose. It is, however, 
obvious that the choice of circumstances and season is not 
always in the &rmcr's power; and that necessity often obliges 
him to lay ijt on when completely effete. It has been* said, 
indeed, upon high authority, that caustic lime exhausts the 
land; but repeated trials have shown that its ultimate effects 
are equally beneficial in the one state or the other, though 
there is a more immediate advantage in the employment of 
quicklime by the destruction of weeds. A common method 
is to leave it spread during some months upon clover or sain- 
foin, not intended to be broken up until the following year, — a 
plan which is advisable with regard to marl, which partakes 
of some of the qualities of |ime,«and is the better if allowed to 
remain during a season exposed to the atmosphere; but the 
stimulating properties of quicklime will be thereby lost, as it 
will be converted into mere chalk. Opinions are also much 
divided respecting its efiects when laid upon pasture land 
which is intended to be kept in grass. There is indeed no 
question that, in either state, if applied in moderate quantities 
to a dry soil, or to land that has l>een completely drained, such 
a top-dressing will have the most beneficial effect upon the 
herbage ; but it must fie admitted, that when laid on quick, it 
requires more circumspection in its application, and should not 
be employed in the same quantity as when effete. 

We learn, from the General Report of Scotland, that there, 
*in the best cultivated counties, lime is now most generally 
laid on finely pulverized land, while under a fallow, or imme- 
diately after being sown with turnips. In the latter case, the 
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liiiie is unifbfmly mild : in the Ibmier, quicklime, n pemicioue 
(in a certain extent) to vegetaticm, may be beneficial in de- 
stroying weeds; and some experiments have been recorded, 
showing it to have a very powerful effect tipon the fly, to 
which we shall find future occasion to advert Sometimes 
mild lime is applied in the spring to land, and harrowed in 
with grass-seeds, instead of being covered with the plough ; 
and under this management a minute quantity has product a 
striking and permanent improvement in some of the hill-pas* 
tures of the south-eastern counties. Its efibcts are yet per- 
spicuous, after the lapse of nearly half a century. In some 
places lime is spread on grass-land a year or more before it is 
brought under the plough, by which the pasture in the fhrst 
instance, and the cultivated crops subsequently, are found to 
be greatly benefited. But in whatever manner this powerful 
stimulant is applied, the soil should never be afterwards ex- 
hausted by a succession of grain-bearing crops — a justly 
exploded practice, which has reduced some natnrally fertile 
tracts to a state of almost irremediable sterility.' 

To point out the precise efibcts of lime, and the proper 
quantity to be applied, to the extent to which it has been 
already ascertained, would greatly exceed the limits of this 
publication; and were it possible to define its powers upon 
every gradation of soil, a series of experiments would be re- 
quired which would occupy the labour of a long lif^. Its 
qualities, too, difiep materially in various places, from the 
greater or less quantities of extraneous substances with which 
it is combined. It is very rarely that any farmer can obtain 
a choice of lime, and when only one species can be procured, 
he must be content with it; but he may, nevertheless, be 
benefited by the following observations: — 

QuaUtiet and Q^antity qf Lime» — Pure limestone, or 
ehaUc, when fully calcined, is reduced to a fine impalpable 
powder, that feels s(^ within the fingers, without the smallest 
tendency to grittiness: but such Time as contains sand is 
neither so soft nor fine, but fbels more or less gritty in propor- 
tion as the sand is coarser or finer, and more or less in propor- 
tion. Commonly, the whitest lime is the best; when perfectly 
calcined, it is generally of a bright white, without any shade 
of colour, and if clouded, it is thought to proceed fVom a 
mixture of other matter; but the colour is not an infallible 
criterion, for dark-cdoured lime has, in some few instances, 
been fbuod stronger dian that which was perfectly white. The 
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purer and the stronger the lime is, the lighter also it will he 
found when weighed. Hence it follows, that the best lime 
for the farmer's use is that which is the softest to the touch, 
the whitest, and the lightest 

The other simple tests for ascertaining its quality, which 
will be found sufficient to decide upon the comparative value 
of any two kinds of lime, and may be relied upon as suffi- 
ciently accurate for the common purposes of the former, are 
as follows: — If the limestone loses much of its weight in cal- 
cination, and the lime-shells are extremely light; — if tiie 
shells require a very large proportion of water to slake them 
fully; — if it is long before they begin to fall; — if the limestone 
is not apt to run (or to become vitrified) in the operation of 
burning; — if it falls entirely when it gets a sufficient quantity 
(^ water, after it has been properly calcined; — if it swells very 
much in slaking, and if the lime is light, fine to the touch, and 
of a pure white-— he may be satisfied that it is extremely 
^ood, and he may use it m preference to other lime that is 
mferior to if in any of these respects. The presence of lime 
may also be discovered by its effervescence, or ebullition, on 
being exposed to comnSon vinegar. 

When quicklime, too, is completely sifled through a fino 
hair-cloth, that is the strongest which leaves upon the cloth, 
qiecifically the smallest of earthy or sandy particles; and that, 
also, of which the smallest quantity, when spread upon the 
same space of ground in soils of equal quality, will the soonest 
burn up the surface of the grass. We may also add, upon the 
authority of Sir Humphry Davy, that lime, when slaked with 
sea-water, has been used in some cases witii considerably more 
benefit than when wetted in the common manner. 

The benefit which miffht be derived from the union of a 
slight portion of chemical skill with agricultural knowledge 
is perhaps incalculable. The present state of education among 
the generality of formers is not such, however, as to enable 
them to reap much advantage from scientific experiments, and 
even chemists rarely have opportunities of applying their art 
to practical purposes of this kind. It may, however, prove 
useful to some to ofier a few brief directions for the analysis 
of lime, which we extract from the recent work of Dr. Henry : 

*To determine the purity of lime, let a given weight be disiolved in di- 
luted muriatic acid. Let a little excess of acid be added, that no portion may 
remain undissolved, owing to the deficiency of the solvent. Dilute with di«- 
tiJled water ; let Jhe insoluble part, if any, suiNiide, and the clear liquor be 
decanted. Wash the sediment with further portions of water, and pour it 

i2 
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vpoD ft Alter, pravtondy wetghed. Dry the Ulter, ftBd sseecttln ite inereue 
of nreigbt, whksh will radicate bow much insoluble matter the quantity of 
lime fubmltted to ejtperiment contained. It is eaiy to judge by the exter- 
nal qualitiee of the insoluble portion, whether argitlaceoua earth abounds tm 
its composition^^ 

Tl^e presence eftnagnesia in limestone has been considered 
pernicious to vegetation when burnt into lime. It had been 
long known to farmers in the neighbourhood of Doncaster, and 
other parts of Yorkshire, Derby, and Nottingham, that lime 
made from a peculiar species of limestone injured their crops; 
and that made from the Breedon limestone, in Leicestershire, 
which there goes under the denomination of * hot lime,' is so 
powerful, that it is there seldom used in larger quantities than 
from 25 to SO bushels an acre,' unless the land be very rich. 
A series of experiments were made upon the former by Mr. 
Tennant, who discovered that it contained magnesia, and on 
mixing some calcined pure magnesia with earth, in which he 
sowed different kinds of seeds, he found that they cither died 
or vegetated very imperfectly; he therefore came to the con- 
clusion that its effects were prejudicial. This is thought to 
have been occasioned by its retaining its caustic quality longer 
than pure lime ; and that, if used to excess, it has a poisonous 
effect on vegetables, though, 'on poor AliW it has been said 
'neither to receive water so rajndly, nor to part with it so 
freely, as lime; and in this respect it seems to hold an inter- 
mediate pn^rty between lime and clay.' Experiments have 
also been made by Sir ^Humphry Davy and other chemists, 
from which it may be collect^ that, although, when calcined, 
as lime, it may become pernicious to land, if laid on in too 
large quantities, yet that, in its mild state, it is a useful con- 
stituent of soils. One of the most fertile parts nf Cornwall, in 
the neighbourhood of the Lizard, is a district in which the land 
abounds in magnesian earth. It is, indeed, one of the mildest 
absorbents with which we are acquainted, and upon ground 
which is infested with sorrel, its application is an immediate 
remedy. Magnesian limestone is usually of a pale yellow or 
brown colour, and is found in many parts of England, as well 
as Ireland ; it effervesces when plunged in acid, uiough it onlj 
dissolves slowly. 

Its analysis requires a process too tedious to be here stated, 
but its existence in lime, in a pure state, may be ascertained 
by the following test: — 

Having taken out all the mineral oxide, neit pour into the fluid a solution 
of neutralissed carbonate ofpoussa, continuing to do so until it will eflfer- 
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▼«8ce no loneer, and till both thotaate and imell of tbe mixture indicate an 
excess of allEaline salt. The precipitate that fttlls down is carbonate of 
Hme : it most be collected on the filter, and dried at a heat below that of 
redness. 

The remaining fluid must be then boiled for a quarter of an hoar, when 
tbe magnesia, if any exist, will be thrown down combined with carbonic acid. 

The quantity of Ume to be applied to the land must of 
coarse he apportioned to the quality of the former, as well as 
to the nature and the condition of the soil which considera- 
tions must also be in a great degree governed by the expense. 
There is perhaps no country where it has been used to such 
an extent as in the improved parts of Scotland, where it is 
oflen carried to the distance of twenty to thirty miles, ailer 
having been imported from distant points of ^e coast, and even 
from Ireland ; and although it has been laid on at prices vary- 
ing in proportion to its strength, and the charge of burning, 
from 6s. to ISs. per chaldron of 36 bushels, besides the cost 5i 
carriage, and in quantities according to the nature of the soil, 
vet the improvement has, in most places of its first amplication. 
Dome out the charge.* In Ireland, Chief Baron Foster has 
gone so far as 300 barrels, with manifest good effect. It is in 
that country, indeed, not uncommonly applied at the rate of 
400 bushels per imperial acre; and immense crops of potatoes 
have been raised by its beinff laid upon strong old leys, broken 
up in July or August, and allowed to remain m that state until 
ploughed again in the spring. It has been laid on some of the 
moors in Derbyshire to the amount of 1500 bushels. Dr. An- 
derson says tl^at *he has himself had experience of it in all 
proportions, fh)m 100 to above 700 bushels to the acre, upon a 
great variety of soils ; and that he always found its effect in 
promoting the fertility of the soil to have been in proportion to 
the quantity employed, other circumstances being alike ; yet 
an instance is mentioned, in the Nottingham Report, of twenty 
chaldrons, or 720 bushels, having been laid upon an acre of 
cold clay soil, without any benefit whatever. Experiments 
have also been tried of its application on heavy land, extremely 

* In Scotland it appears that ^93 bushels of lime-shells per Scotch acre 
(equal to 153 per imperial acre) have been applied with success on light Soft 
land. From S40 to 360 are however generally esteemed proper for different 
degrees of clay. . From thai quantity op to 600 bushels have been laid with 
good effect on strong land, both arable and under grass ; but it seenis gene- 
rally agreed, that flrom 300 to 480 bushels are quite sufficient for the greater 
part of the most fertile districts in that country ; and light soils, wliii h 
require less in the first instance, are said to have been greatly benefited by 
a frequent repetition, 
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retentive of moisture, to the extent of 300, 460, and 550 
bushels, which, atler eight successive years, showed no per-^ 
ceptible difl^rence arising from the quantity laid on, and simi- 
lar instances are too numerous to require mention ; but these 
failures may, not improbably, have been occasioned by the im- 
perfect state of the drainage. Lime has, however, been on so 
many occasions used at random, without inquiry being made 
or attention paid to the state of the land, — whether it has been 
over-cropped and worn out, or has been left under pasture and , 
enriched by dung, — that, without regard to these particulars, 
much money has been uselessly expended, and many attempts 
at improvement have been render^ unsuccessful. A system 
also prevails in the cultivation of many estates in various parts 
of the kingdom, under which the tenants are bound by their 
leases to fallow the land at fixed periods, and to dress the 
fallows with a certain quantity of lime; which being thus 
repeated when the condition of the ground does not always 
require it, it necessarily follows that no beneficial result can 
be attained. 

Such, indeed, is the variety of soils and circumstances,' that 
no general rule can be devised for fixing the quantity of lime 
that may be properly laid upon an acre of land. The various 
accounts from the 'diflferent county surveys, arid other sources 
of information, state that from 80 to 180 bushels have been 
laid upon light soils with very palpable benefit, and that from 
240 to 320 and even 400 bushels have been successfully applied 
to clays and strong grass land. It has, indeed, been found, 
that in maiden soils its use is so essential, on its first applica- 
tion, as to impart a permanent degree of fertility which could 
not be obtained by any other species of manure. In some 
parts of Scotland, which have been only of late years brought 
under an improved course of culture, and to which lime had 
not been previously applied, it was observed that the richest 
animal dung had but a weak effect upon the crops of grain. 
Peas, barley, and wheat, at first assumed the most promising 
appearance, but when the peas were in bloom, and the corn 
putting forth the ear, it was &und that they had dwindled . 

away in nearly fruitless abortion, — ^which, indeed, so fiir as the '-* 

peas are concerned, ought not to excite surprise, for it is well 
known that they will not thrive in any soil which is not cal- 
careous; yet the same ground, after getting a slight dressing 
of lime, brought any kind of crop, that was adapted to the 
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land and properly tilled, to full maturity.* Experiencet 
indeed, proves that a certain portion of Hme is necessary to 
bring all soils into a due state of fertility ; but when they are 
once saturated with lime, or have got a sufficient quantity, 
whatever more is added only occasions useless expense. Many 
^rmers have also learned, to their cost, tliat land which has 
received a complete liming should be either rested from severe 
cropping, or, after some short time, laid down to pasture. 
This, however, being not always convenient, the alternate 
system of huslMindry should be adopted, even with the addition 
of a second year under clover, if the laiKi be poor, and the 
green crops expended on the ground ; and in no case should 
Uie soil be deprived of t!ie usual dressings of dung. 

In whatever quantity it may be employed, it is indispensable 
that every particle of lime be intimately blended with the soil; 
for if that condition be not complied with, its power upon the 
land will be so far lost as that operation may have been 
ineffectually performed. Although specifically lighter than 
any soil, it is, however, very commonly left in small lumps, 
which then fall into the bottom of the open furrow when the 
land is ploughed, and there remaining below the staple of the 
land, it naturally becomes useless for the purposes of the fiu^> 
mer : the operation, there&re, demands the ^nost minute atten- 
tion. When the lime, which may have been ^read upon the 
ground, has been either already ploughed under, or only har- 
rowed in, or both, it should be again harrowed and afterwards 
ploughed in. This must, however, be done as superficially as 
possible, in order to avoid burying the lime : and perhaps the 
best implement for that purpose is a scarifier, or one of the 
many scufiJers now in use, as they mix the lime with the soil 
more effectually than can be done by the plough. The land 
must then be again harrowed and ploughed ; but still not to a 
great depth ; and in this manner it should get at least three 
ploughings and harrowings, if the soil be light, and four, or 
even five, according to the condition of the land, if it should 
be heavy : but, we repeat, that in no case should the lime be 
suffered to sink deep into the ground. We haVe, indeed* on 
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*It has been stated, in the General Report of Scotland, that soils of tolera- 
ble quality, in LammeriDuir, only produce middling crops of oats and rye, 
and that the richest dung does not enable them to bring any other grain to 
maturity ; yet the same soils, after being limed well, under proper culture, 
ripen every species of corn. The same effect is stated to have occurred on 
the Mendip hills, in Somersetshire, in Hereford, and Derbyshire, and vart- 
ous other counties. 
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tiiisi the evidence of Mr. Dawson, of Frozen, which, after the 
experience of upwards of half a century, is too well known and 
too highly appreciated to admit of doubt, that in every instance, 
upon his own land, in which lime was only harrowed in, when 
laid up tor pasture, the ground not only continued, for upwards 
of thirty years, to produce the fine grasses, but, when ploughed 
down, those parts of the soil which were not sufficienUy mixed 
with lime, though sown with clover, became gradually covered 
with bent; and he also adds his testimony, that, when properly 
mixed with lime, the effects of dung are not only greater, but 
much more permanent, whether under tillage or pasture. It 
should, however, be observed, that the depth of the ploughing 
may also be made to depend, in a great degree, upon the 
quantity of lime that is used as well as upon die state of the 
soil ; for not only is a less portion of calcareous manure requir 
site upon sands than upon clays, but as it sooner sinks into the 
fermer than into the latter, and the object is jto keep a suffi- 
cient quantity mixed with the sur&ce, it cannot, in that case, 
he ploughed with too shallow a furrow. 

This renders a clear and well-wrought- fallow absolutely 
necessary ; but in this manner, if the lime be laid in the full 
quantity upon the proper soil, and if the future cultivation and 
manuring with putrescent matter be in all respects carefully 
conduct^, it will produce the expected effect upon the land, 
the amelioration of which will last for a long series of years. 
This mode of application is approved by the most enlightened 
fiirmers; yet there are many who affirm that grass-land forms 
the best bed for the reception of lime. When grass-land is 
broken up, it is, however, very generally full of weeds, which 
nothing but a complete summer fallow can thoroughly con- 
quer ; but if the land be clean, and the lime can be got for- 
ward in time, the application may in many cases prove suc- 
cessful. 

The application of lime to grass-land one or two years before 
it is broken up, as inculcated by several writers upon hus- 
bandry, is neither necessary to the soil, nor reconcilable with 
economy : as, in case of any declivity in the ground, much of 
the lime is washed ofJ^ the surface by the rains, and lost before 
the land can be ploughed. 

On the best consideration which we can apply to this im- 
portant subject, we should say — Let the farmer, as a primary 
ground for determination, well weigh the nature and the condi- 
tion of his land, as well as the amount of the cost, previous to the 
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application of a dressing of lime. If it is to be broken up fhmi 
grass which has lain long in pasture, and without having been 
previously iimed, and that he can afibrd the expanse, let him 
lay on a round quantity at once ; for if it be intended as a 
permanent alterative — a corrective and amendment of the pro- 
perties of the soil, — it should get a full dose, and any thing 
short of that will be found little better than money thrown 
away. But if it is to be applied to ground that has been under 
tillage, and upon which lime has been previously laid, it can 
then only be used with advantage after a series of years 
have elapsed, and in small quantities ; upon land also which 
has been kept under a proper rotation of husbandry, and has 
been regularly manured witl) stabled ung, bones, rape-dust, 
or other nutritious substances, upon which it may exert itself 
as it will merely give increased effect to the riches which 
may have been thus added to the soil by superior manage- 
ment. In such cases, however, it may bQ usefully employed 
after every second or third dunging ; for whether it be owing 
to an imperfect fermentation, or to whatever cause, it is 
certain that a portion of all the dung which is laid upon 
ground remains nearly in a dormant state until forced into 
activity by the application of some alkaline or calcareous 
* matter. , 

On all land it decomposes nutritive matter, which may be 
supposed to lie otherwise in an inert or apparently insoluble 
state: it is advantageous on sands, because, so long as it 
remains well mixed with the soil, it attracts moisture from the 
air, which prevents them from burning; and if applied to 
clays, or other 'deep soils on which no calcareous manure has 
been previously laid, it renders them less cohesive^ and more 
easily penetrable by vegetable fibres. On calcareous soils it 
necessarily has but little effect, because it there already forms 
a part of the matter of which they are composed ; but when 
laid on grass-land as a top-dressing, it has greatly improved 
every species of soil, and has promoted the growth of the finer 
grasses; thus adding to the luxuriance of the herbage, and 
augmenting the productive powers of the soil when afterwards 
ploughed for grain.* As lime, however, — ^notwithstanding 

* Calcareous soils have also been found to possess the advantage of guard- 
ing the sheep which graze upon them fVom the rot ; and there can be no 
doubt that the application of lime, if accompanied by proper drainage, will 
materially assist in producing* properties of corresponding efficacy. It is 
likewise known to be a great preventive, when laid upon pasture-land, of 
tbat destructive disease, the foot-rot. 

9* 



102 A PRACTICAL TRBATISS 

the fact which has jost been recorded legardinff the BimUarltf 
of its efiects, — ^whether mild or quick — yet diners materially. 
in its strength, inquiry should always lie made on that point 
previous to its application. The following general rules may 
be taken as a summary of what has been already stated. 

Ist Before the application of lime, the land should bi^ 
thoroughly drained and laid dry. 2d]y. It may be carried 
on whenever the teams are the most at leisure; but summer 
is the best season, and it never should be laid upon the land 
unless in dry weather. 3dly. It should be laid on^hile in 
a powdery state — the drier the better — and kept as near the 
surface as possible, as then best adapted to mix intimately 
with the soil. 4thly. It may be applied either quick or effete; 
but if in the former state, -it will have more efiect in the 
cleansing of the land, and a less quantity will serve > the 
immediate purpose. It should, however, be carted upon the 
land as soon as possible, and spread directly before the 
plough, letting that follow so quickly, as that the body of 
the lime sliall be slaked in the soil; and it must be cau- 
tiously applied to light eoila 5thly. As it has a tendency 
to sink into the ground^ and it is important to preserve it 
near the surface, it should be ploughed with a shallow 
furrow. 6thly. When found, afler a few years, in lumps* 
and much below the sur^e of the land, it should be 
ploughed up and repeatly harrowed, so as to insure it^ inter- 
mixture. 7thly. Clays and strong loams require a full dose; 
but for sands and other light soils, chalk, or a much less quan- 
tity of lime, will serve<— each in proportion to the strength of 
the lime and of the land. 8thly. If the land be not supplied 
with the same quantity of putrescent manure that is usually 
laid upon other soils, the crops will suffer; and if it be not 
then laid down to grass for a long series of years, it will be 
worn out and exhausted, (a) 

Lime-kUns, — Lime ms^y be burnt without building a kiln, 
as follows: The site on which this substitute for a regular 
kiln is to be formed, should be circular — say five or six yards 
in diameter: the soil should be dug up from off the subsoil; 
and then the operation of burning is to be performed in the fol- 

I _ ■ ■ I I ■ ■ ' • - M-ll ■ II MM I I I " 

(a) [The ordinary tl^p rock, which abounds in parts of this country, if re- 
duced to powder, is a %-alaable manure, used as a top-dressing for grass. It 
should be applied in the proportion of one ton per acre, with about ten tons 
of dung. If applied in the state of very fine powder, it is supposed that five 
cwt. per acre would be sufficient. Of this last statement we give no opinion. 
The experiment is worthy of trial.] 
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lowing manner: — In the botlxHn of the pit lay a large quantity 
of furze, heath, or ling, upon which place about two feet in 
, thickness of the parings, in the centre of which begin to form 
a funnel, or flue, of furze, encircled by peats, and around this 
lay about 6 or 8 inches deep of limestone, broken in small 
•pieces. Then carry the flue up a couple of feet higher than 
^ the limestone, adding afterwards another layer of furze and 
"^ parings about one fix>t deep, and then limestone, layer after 
layer of each, but still continuing the funnel; observing, how- 
ever, that the circumference of each layer is to be lessened, 
until the whole assumes the form of a cone, or sugar-loaf, with 
the flue for its apex, or point. When this is done, brushwood, 
furze, heath, or any combustible matter, must be piled around, 
with peats to keep all together ; and if the soil contain clay, 
clods may be added. Then set fire to the furze at the top or 
point of the flue, and the whole heap will bum down to the 
bottom with such efibct, that within twenty-four hours the 
limestone will be completely calcined. If clay be added, it 
will also become sufficiently hardened to be easily reduced to 
powder, in which state, as we shall hereafl^r see, it may be 
converted to valuable manure; and the ashes may also be used 
as a dressing. This method of burning lime has also the fur- 
ther advantage, that these pits may be dug on every part of 
the land where it may be wanted, as they may be filled up 
with the soil previously taken out of them ; or if it be also an 
object to burn clay, the operation can be performed at the same 
time, and a great portion of the expense may thus be saved. 

Compost — Independently of the mixture of lime with the 
soil in the manner already stated, great advantage may also 
be gained by making a compost of lime and earth, which has 
been found to possess more fertilizing properties than when it 
^ has been laid naked upon the land ; and a far less quantity is 
found to answer the purpose. The great objection raised by 
most ftirmers is the heavy expense of labour, and also cartage, 
which is, in many situations, so great as to prevent the opera- 
tion. It should, however, be ob^rved that the compost is, in 
many cases, chiefly composed of the scourings of ditches, and 
of pond-mud, in which instances the charge of labour must 
necessarily be incurred, and a great portion of the cost is thus 
saved. Another mode of reducing the expense is also to 
plough up the headlands of fields in which the compost is 
intended to be laid. This is eflTected by ploughing the land 
as deeply as it will admit; and if the subsoil l^ not of such a 

J 
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quality as to occaaum oterility, thia mixture of fireeh earth 
alon^ with the aurface-aoil and lime will prove highly advan- 
tageous. Virgfin earth, indeed, if not in itself a manure, 
readily unites with lime, and richer composts are thus made 
than with earth taken from the sur&ce : the expense, too, is 
less, for a smaller quantity of lime can be made to answer the» 
purpose. The lime should then be laid on in the state of shells, 
before it is slaked, and ploughed well in, to insure its complete * 
combination; the loose earth which escapes from the side 
furrows should then be shovelled up and thrown over the heap, 
ailer which a fermentation takes place within a very short 
time, if the weather be damp and warm, and the compost 
should be immediately laid upon the land, in quantity accord- 
ing to the quality of the soil to which it* is to be applied. 
From 40 to 50 double cart-loads have been found a full dose 
to ordinary land, of which only one-seventh part of the com- 
post was quicklime, which was considered equal in force to 
one-third of that which had been slaked. Nothing, however, 
can be more uncertain than the quantity of lime required, for 
it depends both upon the quality of the lime and of the earth 
with which it is to be mixed, as well as the state of the 
weather; but, from trials which have been frequently made, 
it would seem that two bushels of lime-shells will be sufficient 
fyt a cubic yard of earth of avenige quality ; and 64 cubical 
yards of the compost — when pn^rly prepared and applied to 
the soil — ^may be deemed a moderate dose for an acre of land ; 
indeed, 40 have been ccMisidered a good dressing for' light 
land, though more might unquestionably be, in most cases, 
laid on with better effect* A dressing of this kind has been 
frequently found more effectual than one of farm-yard dung. 

We cannot close this chapter without also adverting to the 
very just opinion generally entertained, that ^ soils ought to 
be crossed;^ or, in other words, that composts, of which clay is 
the basis, should be administered to light soils ; and the reverse. 
The expense is, however, in most cases, so enormous, in con- 
sequence of the vast quantity which must be laid on to produce 
any sensible effect, as seldom to leave any profitable result 

* * If 80 enbic yardi are considered to be a good medium dressing for a 
8cotch, or 64 for an English acre, 160 bushels of lime-shells will be sufficient. 
Now, the length of a bead-ridge opposite to four ridges of 18 feet is 7S feet, 
4nd its breadth 18 feet. If this space be ploughed 10 inches deep, it will 
produce 40 cubic yards of earth at each end of tibe ridges ; while the whole 
work may be executed by hoive-Jabour.* 
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When the earth which is required to be added is to be feund 
in the subsoil, then, indeed, if it be not at too great a depth, it 
may perhaps be dug, at those seasons in which labour is cheap, 
at a moderate expense ; but those instances are rare, and the 
charge of cartage from a distance must jH^vent it from being" 
undertaken by any man, although the owner of the land, who 
is not possessed of large disposable capital, or by any tenant 
who cannot secure the return of the outlay within the currency 
of his lease. Composts, however, may be very advantageously 
formed in the manner we have stated — ^by a mixture of lime 
with the earth on which it is to be laid. 



CHAPTER V. 

MINEBAI. MANURES CONTIMVED. — ^MARL. 

Marl is a compound calcareous earth found in most parts 
of the world, and has been extensively used throughout this 
kingdom, where it is supposed to have been known to hus- 
bandmen at a very early period of our history. There are, 
indeed, leases on record, granted in the reigns of Edward I. 
and II., which compel the tenants to make use of it; but, 
though still employed, it has been in a great degree super* 
seded by the more recent introduction of lime, of the pro- 
perties of which it in some measure partakes. The term 
denoting it was formerly used in a very vague sense, for it is 
a substance consisting of various materials, and it has conse- 
quently happened, that what has been supposed to apply to 
one species, did not hold good when affirmed of another. 
Although principally deemed valuable on account of the calca- 
reous matter which it usually contains, still its composition 
diflers so essentially, that its influence as manure is but im- 
perfectly understood; yet theoretic writings abound in gene- 
ral directions for its use, which are frequently found not to * 
answer in practice, for their rules are drawn either from state- 
ments which have been made of the effect of its application on 
particular soils, or from analysis of its qualities, which, as 
these vary in innumerable instances, frequently lead farmers 
astray. Its real value can, therefore, be only ascertained 
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throDfh the practical experience of those who have either 
actually tried its efficacy, or who have witnessed it in their 
own neighbourhood. 

This Ignorance of the distinguishing properties of marl has 
necessarily led to many mistakes in its application, which 
have occasioned the variety of opinions that are entertained 
regarding its use. In most places where it was anciently 
employed, and where its fertilizing influence was discovered 
to be eminently great, it was thought by many fanners that it 
could be made to supersede the use of dung ; tl^ey, therefore, 
in many instances, sold their hav and straw, and although, 
notwithstandiz^ this reduction of the quantity of putrescent 
manure, they still for a time obtained large crops, yet, eventu- 
* ally, the chemical effects of the marl exhausted the land. No 
second marling could operate upon it until it had been reno- 
vated by repeated applications of dung ; and thus has arisen 
the old saying, cited by Bamaby Googe, who wrote so long ago 
as the middle of the sixteenth century, that *lime and marl 
are good for the father, but bad for the son,^ In this man- 
ner, also, some valuable discoveries in agriculture have fiiUen 
mto disuse through their mistaken application, when governed 
hy local circumstances which were ill understood ; but wher- 
ever marl of a kind adapted to the soil has been applied, and 
that a judicious system of culture has been pursued, without 
either over-cropping, or neglecting the use of putrescent ma- 
nure, the proverb is so far from being well founded, that the 
contrary may be safely affirmed. 

The common definition of marl given us by the best writers 
on fossils, is, — that it is composed of clay, sand, and lime, very 
intimately, but unequally mixed, slightly coherent, not ductile, 
but stif!^ or viscid, when moist ; most easily diffusible in, and 
disunited by, water, or even by exposure to the air, and by it 
reduced to a soft, loose, incohesive mass — for the most part 
composed of nothing more than calcareous earth — in which its 
chief value consists — combined with a little mineral oil, clay, 
and sometimes with ochre, or iron. It is also generally con- 
sidered as a characteristic of marl, that it efrcrvesces with 
acids, though to that various exceptions have been discovered ; 
from which it has been supposed that, when deprived of that 
test, it contains no calcareous matter, yet it is found to pro- 
duce ameliorating effects upon the soil.* Notwithstanding 

* A bluish marl much used in some parts of Ireland, and long celebrated 
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this summary descriptioB, its appearance Is, however, aa 
varied as its properties, being of colour neariy pure white, to 
the darkest shades of brown and red, interveined with blue 
and yellow. It also exists in different kinds of land, is seldom 
found as a stratum of much length, but generally in detached 
masses at various depths, sometimes in wide and dense per- 
pendicular layers, at others in streaks, running in lines pa- 
rallel with the horizon, or agaiti intersecting each other at 
right angles, usually resting on sand or gravel, and is classed, 
according to its qualities, into the following distinct species: 

1. Clayev marl, which improves sandy land, and seems to act 
as clay in changing the nature of the soil. In land consisting 
of a mixture of sand and loam, or of sand and gravel, then, the 
application of this marl has been found peculiarly advanta- 
geous: and on all poor and thin sandy s(h1s there is this 
further advantage in its use — ^that, from the large proportion 
of clay which it usually contains, it adds to their bulk and 
firmness, and thus has a tendency to bring them to that 
medium state which is the most fiivourable to the purposes of 
vegetation. It is more soft and unctuous than clay; indeed, 
upon slightly cutting it, it becomes so flexible, that it may 
be kaeaded like dough, or piuste, though, when the moisture 
evaporates, it fidls into pieces: it therefore blends easily with 
the soil, and partaking more largely of calcareous matter, 
its efl^ts, though slow, are in all the latter cases more 
fertilizing. 

2. Stmdy marly which is far more frequent in Ireland than 
in any part of England, and is commonly found in pits of lime- 
stone-gravel, whence it is in that country usually called lime- 
stone-sand. It is seldom clammy or unctuous, like the clay 
marl, nor does it adhere to the tongue, but crumbles between 
the fingers, and feels gritty; when exposed to the air and 
moisture, it slowly chips and moulders; and it partakes of 
seme extraneous mixtures. Its colour is sometimes like that 
of lead, OT brown, approaching to black, and at others blue. 
As implied by its name, it contains an excess of sand over that 
of clay ; for, upon analyzing it, the proportion of the former 
has, in most ca8e8,4)een found to be from 60 to 80 per cent. ; 
and it does not effervesce with acids so quickly as the calca- 
reous maris. It possesses but a small degree of tenacity, and 

as a manure, makes no ebullition with aeidi ; neltlier do several of the red 
marls ; yet many of them are known to be productive of great improvement 
to land. 

j2 
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it has proved an excellent manqre far clayey soilsi mellowingf 
their stiflfaess, and rendering them easier to work. 

3. Slaty or stony marl, to which class, also, properly be- 
longs that which is called rotten limestone, is chiefly applied 
to heavy land. Its operation is slow, but very lasting; land, 
forty years afler it has been laid on, having been found to bear 
a closer and a better crop of grass than that which had been 
recently applied. 

4. Shelly marl, which is evidently produced by the remains 
of testaceous fish, which, dying in their shells, become, in 
process <^ time, converted into calcareous earth, and their 
bodies, when decomposed, furnish a kind of mould composed 
of animal substance, which is no doubt analogous to the effect 
of dung. It is, therefore, highly fertilizing when judiciously, 
applied to soils of every kind, which are either in themselves 
dry, or which have been properly drained. 

Such are the most common denominations by which marl is 
usually distinguished, though it is susceptible of many sub- 
divisions by those who affect to treat the subject scientifically. 

It is, however, more frequently classed under the sole cha- 
racters of siliceoiLS, argillaceous or calcareous, according as 
sand, clay, or lime predominates in its composition ; but for all 
practical purposes, it may be sufficient to divide it into earth- 
marl and sheUrmarl. 

Earth'McrL — ^The former, though in substance, as we have 
already seen, sometimes principally fotmed of sand, is yet, in most 
cases, chiefly composed of clay, and of the carbonate of lime, 
intimately combined, but mixed in very different proportions, 
by which its properties are necessarUy varied. It acts as 
manure physically, or substantially, through the effect of the 
clay in rendering soils tenacious; and chemically, by the 
operation of lime m the manner which has been explained in 
treating of that fossil. 

Although it is very generally thought that extreme accuracy 
in philosophical experiments is useless in the practice of agri- 
culture, yet it is particularly necessary to ascertain the precise 
difference between these modes of action; for, of course, either 
one or the other prevails, according to ihe greater or the less 
quantity of clay of which the marl is composed. Thus, to 
produce the first-named, or physical effect^ a much larger 
amount must be laid upon the land than when the second is 
the object ; for clay can only be advantageously employed in 
that view upon soils that are too light, and consequently the 
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marl must be laid in proportionate abundance, or it will not 
improve the condition of the ground; whilst a clayey soil 
would, on the contrary, lose some of its ^ood qualities by the 
addition of marl, after the eflects of the lime were exhausted. 
The intimate combination of these two substances in the com- 
position of marl, aflbrds it, however, this advantage — that it 
divides, and falls to powder, with greater ease than can be 
effected by any artificial mi:i(ture, and therefore unites more 
readily with the soil. 

On the other hand, if tlie calcareous matter in the marl be 
combined with sand instead of clay, or that there are, as in 
many instances, veins of calcareous sand intermisced, then it 
suits a clayey soil. The proportion in which' these substances 
are combined is, however, so different, that they often vary in 
th^ same vein, and it is generally found that the bottx>m part is 
more calcareous than the top. From 15 to 40 per cent, is not 
unfrcquently the proportion of Calcareous matter found in clay; 
that of a sandy nature generally contains a larger proportion.* 

The stone marl of hilly countries is frequently still more 
abundant in calcareous substance; but it also, in many other 
places, contains such large quantities of extraneous matter, 
that it may be properly considered as belonging to the earthy 
species, and has, in some instances, been laid upon the land to 
the extent of 400 to 600 single horse cart-loads per acre, 
which heavy labour renders the use of lime more economical, 
although carrried from a greater distance, except in cases 
where the chief object is to loosen very stiff clays, on which it 
acts with considerable effect. 

Shell-marl. — Shell-marl is usually of a bluish colour, soft to 
the touch, and somewhat resembling potters* earth ; but when 
exposed to the air, it crumbles and falls into a powder, nearly 
in the same manner as lime does in slaking. 

The nature of this marl is very different from that of earth 

* ArgUlaceous marl usaaily contains from 68 to 80 per cent, of clay, and 
from 32 to 20 per cent, of calcareous matter : but it has been found composed 
of 70 per cent, of calcareous, and 8 to 10 of sand, with clear signs of some iron. 
Siliceous marl very often contains above 75 per cent, of sand, consequently 
chalk and sand are the predominant ingredients.— Kirwan on Manures, 
p. 13. 

The analysis made by Von Thaer, of a quantity dug out out of pits at Ol- 
denburg, in Germany, showed it to contain in 100 parts — 

Of fine sand 36 

Clay of a soapy kind 44 

Mould • . ...... 6 

Carbonate of lime 14 

Gypsum 1 
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or stone ; for it contains both stimulant and fertilizing proper- 
ties which do not belong, to the former, and from its eilects 
upon the soil it has been classed among animal manures, 
though it more properly resembles a compast fcnrmed of earth 
and lime, with animal and vegetable substances, for which 
reason it is justly considered preferable to the others. It 
exists at the bottom of most lakes; and under bogs and morasses, 
or other pieces of stagnant water which have been drained, 
and might, no doubt, be found in every place where water has 
originally rested : though, as it is usually under other layers 
of earth or peat, its depth below the sur&ce is often too great 
to admit of its beinf searched for with advantage. Every 
&rmer should, thererore, carefully examine the sides and bot- 
toms of his ditches and ponds, for, by doing so, he may oflcn 
find appearances of marl in places where it was not suspected, 
and large beds of tlie most valuable sort have been in that 
manner discovered, which might have remained unnoticed for 
years. 

It is chiefly composed of those mjrriads of small shell-fish 
which, with other fry and insects, usually procreate wherever 
there are pools of water, and the remains of which have, in the 
course of past ages, been deposited along with sand and decayed 
vegetables, or other matter swept from eminences, or by the 
decomposition of aquatic plants. This process of alluvion has, 
in the lapse of time, produced those masses of shell-marl which 
display the most striking efiects when employed as manure ; 
for the shells, when decomposed, are converted into lime of 
such purity, that some moss-marl, examined by Dr. Coventry, 
was found to contain 84 per cent, of pure chalk — which is 
more than is generally possessed by the purest lime — and the 
mould formed of the other substances must be very rich.* It 

* By other experiments made by Sii G. Mackenzie, It appeared that tome 
flhell-marl was composed of 

Lime 41 25^ 

Carbonic acid 33 

Silex 14 

Argil 4 

Oxide of iron .... 35 

Inflammable matter . . . S 

Loss 4 70 J 

(a) [The green sand of New Jersey is remarkable for its fertilizinff pro- 
perties. It Koea under the name of marl ; but it is differently constituted 
from the marl spoken of in this work. Its power depends upon its phus- 
phates. Its effects in reclaiiniuff worn-out sandy lands arc well known in 
New Jersey, where its value is appreciated. In fact, it is sometimes too 
Muek appreciated; being relied upon to the exclusion of other manurcb.and 
applied to all sorts of land, and for all kinds of crops.] 



in 100 parts, (a) 
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may, therefore, be converted into qnicklime, by baming, or it 
may be used in its natural state, but then it is not so mmutely 
divisible, nor so soluble in water, and is, of course, more tardy 
in its operation ; its effects, however, continue longer, and it is 
apparent that, as it contains more calcareous matter than the 
common qualities of lime, it may be used in smaller quantities. 
When spread upon grass, or clover, it is found to promote the 
growth of the herbage, for it partakes of the nature of pounded 
limestone, and possessing none of the caustic properties of 
quicklime, it may be us^ without hazard as a toi>^ressing. 
It also occasions heavy tillage crops ; and if the land be not 
over-cropped before it is returned to pasture, the turf is found 
to be closer, more plentiful, and sweeter than before ; but on 
cold damp soils, which have been heavily worked, the crops 
of grain have proved later, and the corn lighter, than on land 
which has been limed. 

Application of marl.'—Many farmers either lay marl upon 
land sown with tares, thus making a bastard &liow; or they 
apply it to grass land, or to a clover ley, to be broken up in 
the following year. The latter is certainly the preferable, as 
well /as the most general practice, for it not alone produces an 
abundance of good pasture, but it afbrds time for the season to 
operate in bringing the marl into a fit state for future tillage 
crops, which cannot be done in the common course of ci;opping, 
because it becomes buried by the plough before it is properly 
mixed with the soil, especially if turned in deep the first earth. 
It should, therefore, be allowed sufficient time to sink and eat 
itself into the surfiice before it is ploughed up. This, how- 
ever, is by some persons carried to an absurd length, sa they 
occasionally spread a coat of marl upon the green sward, and 
leave it there uuploughed for many years, in which case the 
grass receives considerable detriment, for the marl then sinks 
downwards in a body, without incorporating with the soil; 
though, when it has lain a long time in this state, the subse- 
quent crops of corn have been found to be enormous. If laid 
upon grass, it may be carried out during all periods of the 
year in which the crop is not in a forward state of growth ; but 
if applied to arable land intended for immediate cultivation, 
the. months of June and July, or soon after the autumn seed- 
time, are considered the best for its application. If laid on 
a short time previous to winter, its efiect is also generally 
prompt, because, except it be of a very tenacious kind, the 
action of the cold and ram commonly divide it in time to be 
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thoroughly amalgamated with the soil by the tillage of a sum- 
mer &Uow. If, however, it be only applied during the spring 
months, this cannot be so ]Nroperly carried into execution, for 
it requires the winter*s rain and frost to crumble it, and it con- 
sequently has but little power upon the year*s crop. A com- 
plete summer fallow is, undoubtedly, the best mode of bringing 
It into perfect operation: but not only is the expense often 
objected to, but there \a also a strong prejudice entertained by 
many persons against fallowing — into which it is not our pre- 
sent object to inquire, although we necessarily shall have occa- 
sion to notice it hereafter. 

It is almost superfluous to add, that, in whatever manner it 
be applied, it must be equally s{Nread over the land ; and if 
there should be any large lumps remaining, these should be 
broken with mallets, or clottmg-beetles, in the same manner 
as chalk, Before it is ploughed in. This, however, is not usually 
done until the marl has partaken of both one summer^s siin and 
one winter's frost; and ^ould the previous season have proved 
unfavourable to the reduction of the marl to small particles, the 
process, in some cases, costs so much, that, when laid upon grass 
or clover, it is often found more advisable to leave the ground 
unbroken during another year. Then, when well crumbled, 
dry weather siiould be chosen for rolling and harrowing it — a 
first time with heavy rollers and drags, and a second after it 
has been exposed to rain, and has been again dried : in short, 
until it has been rendered as small as possible; after which it 
should be lightly ploughed in, again harrowed, and receive 
from two to four ploughings, according to the condition of the 
soil. The intermixture of the marl with the earth cannot, in 
fact, be too complete ; for whatever proportion remains uncom- 
bined with the soil, will not alone fail of producing the intended 
effect, but will have one of an opposite and prejudicial tendency. 

The quantity of marl which it may be prudent tp apply to 
the land depends entirely on the nature of the soil, and the 
properties' of the marl : the more calcareous is the latter, the 
greater is the ef&ct which it will produce, as a stimulant ; and 
shell-marl possesses, besides, the additional power of nourish- 
ing the soil by the vegetable and animal mould with which it 
is combined. This species was former^ profusely used on 
every sort of ground, but at present tne average amount 
applied to land of the medium kind is from 30 to 40, or, if it 
be very light, only 25 cart-loads, of 16 cubic feet per acre. 
Land of the latter quality may, indeed, be readily over-marled; 
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fts by repeated marlings, in large quantities, the surface of 
poor ground may be rendered so loose that, in some cases, it 
has not aflbrded a sufficient hold to the roots of com and grass. 
Double the quantity may, however, be laid upon strong cohe- 
sive soils, for it is not so easy to give them too large a dose; 
but if cold, wet, or moorish, great circumspection is requisite 
in the application of this marl, for if the land be not previously 
well drained, it will only increase its tenacity. 

The earthy marls, if mucl> mixed with clay, are only fit fijr 
light soils ; and, if applied to Uiem, the quantity must be in- 
creased in proportion to the deficiency of calcareous matter. 
When of good quality,, containing about 20 to 25 per cent of 
calcareous or chalky substance, they are commonly laid upon 
such land to the thickness of an inch; which will require 135 
cubic yards, or about 200 single horse cart-loads per acre.* 
Sandy marl, though generally more calcareous, yet oeing dug 
up with less labour, is often used upon clays with greater 
freedom ; and we have already seen the great extent to which 
stony marl is sometimes applied.! In many parts, however, 
where the effects of marl have been extensively experienced, 
these quantities have been diminished one-half, with nearly, if not 
entirely, the same immediate effect upon the crops, though its 
power has been less durable, and has in most cases altogether 
ceased at the end.of at most a dozen years; but then, it admits 
of the fbllowing advantages-*-a fiirmer may be Able to afibrd 
half the expense, Vhen the whole amount may be beyond his 
means; or, at the same time, he can marl double the extent 
of land, mid he can reap all the probable benefit within the 
term of a moderate lease. Nor is this all ; for, supposing him 
.to have the fireehold — ^it has been found, that when lar^e 
quantities of marl have been laid upon the land, though its 
efiects last longer, yet, unless cultivation be carried on with 
great intelligence and care, these are at length worn out, 
and by severe cropping to repay the' expense. Targe tracts of 
marled land have been much exhausted. In such cases, too, a 
second application has been att^ided with very little benefit ; 
whereas, when it has been laid on. in moderate quantites, a 



* Clay mart is not uncomaionly laid npon light soUb to the extent of two 
roods, each containing 64 cubic yards; but on heavy land, half that quantity 
per acre is considered a good covering. 

t Throughout many parts of Scotland it Ifl applied at the rate of 300 to 300 
small cart-loads per Scotch acre,--equal to 160 to 340 per imperial acre, h 
It b there commonly applied to grass land, and allowed to remain one or 
more winters on the sorrace, until completely reduced by the frost. 
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second and further applications have been sacceasfiil; the 
reason of which evidently is, that, in the first instance, the 
^rtility of the mould was either exhausted by the chemical 
effect of the marl, or, that, the soil being of a heavy kind, and 
the marl containing too great a proportion of clay, this addition 
became injurious; while, in the second, dung had been applied 
in aid of the marl, or, its earthy properties being of a nature 
opposed to those of the soil, assisted in its amelioration. The 
latter of which suppositions is, indeed, supported by the fact, 
that when a second application of day-marl has failed, lime 
has been laid upon the same land with sensibly good effects. 

It has also been observed, in those places where marl is 
applied to the land in small quantities at stated distances of 
time, and where a sufficiency of dung is likewise used, that 
when weeds of any peculiar species push forward with extra- 
ordinary vigour, marl, if accompanied by a clean fallow, not 
only destroys them, but -produces better com than when dung 
has been laid on alone, though also upon a fallow, and instead 
of marl; which has been thought to be accounted for by the 
exuberance of the weeds proving that the soil is already abun- 
dantly furnished with nutritive matter for the promotion of 
vegetation, but that it is more appropriate to the production 
of the weed with which the ground is covered, than to cereal 
crops: whence it has been inferred, that the chemical action 
of the marl probably changes the nature of the mould. 

The durability of the effects of marl necessarily depends 
upon its power over the soil. A very large dose of argilla- > 
ceous, or clayey marl, ameliorates sandy soils to such a sensi- 
ble degree by the consistence which it affords to the land, 
that, if proper attention be paid to its complete comlxinatioQ 
with the surface, and to the prevention by careful culture of 
its sinking to the subsoil, as well as to the employment of pu- 
trescent manure, the improvement thus effected will be found 
permanent When laid on in smaller quantities, its efiect 
and duration will, on those light soils, of course, be proportion- 
ate; but on clays, as its chief power consists in the calcareous 
matter which it contains, its greatest effect is apparent when 
the land is brought into the second course of tillage, after 
which it gradually begins to decline, and after six or eight 
crops have been grown, it usually ceases to operate. 



ON MANURES. 115 

CHAPTER VI. 

MINERAL MANURES CONTINUED.— OTPSUM. 

Gypsum^ otherwise sulphate of lime^ or plaster of Paris, 
as it is commonly termed, consists of pure calcareous earth, or 
lime, 30 parts or 33; sulphuric acid, 32 parts or 43; crystal- 
lized water,^ 38 parts or 24. It requires from 450 to 500 
times its own weight of water to dissolve it ; though reducible 
to powder in the fire, it is almost as difficult of fusion as lime- 
stone, and it loses about 20 per cent by calcination. When 
pure, it does not efifervesce with acids; it is insipid in taste, 
and free from smell; but there are other sorts which vary in 
purity, and hence the analyses of many chemists difier in their 
accounts of its properties. There is, however, a simple mode 
of trying its quality, which is common in America, and con- 
sists in putting a quantity of it pulverized into a dry pot over 
the fire; and when heated, it gives out a sulphurous smell. If 
the ebullition, or bubbling, which Uien takes place, is con- 
siderable, the plaster is good ; but if not, it is considered indifl 
ferent ; and if it remains motionless, like sand, it is thought to 
be hardly worth any thing. Another test of its goodness is 
obtained by putting the powder alone into an iron pot over the 
fire, and when it bubbles, like boiling water, it will admit of a 
straw being tlirust to the bottom without resistance. 

Application, (a) — When applied in its raw state, gypsum 
is prepared for use by first pounding it with sledge-hammers 
into very small pieces, and then either grinding it in a mill, 
or passing it under the crushers of oil-cake, by which about 20 
to 25 bushels per ton are produced, according to its state of 
purity. By the latter process, however, it is not sufiiciently 
pulverized, which is essential to its utility ; for if this be not 
completely efl^ted, not only will a larger quantity be required, 
but even that will not, in some cases, be found so efiectual as 
the powder. When employed as manure, it is seldom burned, 
and if used either in its natural state, or in propm'tionate 
quantity if calcined, no perceptible difference can ffe disco- 
vered, unless heavy rain should fall soon after it Has been 
spread, which gathers it into lumps, like paste, and hardens it; 



(a) [It is now generally considered that it is best to ajvly f ypiom in eoii< 
nection with animal dr organic manures.] 
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but, if this be guarded against, the only sensible efibct of cal- 
cination is to deprive it of its aqueous particles, and thus to 
reduce its weight; for the sulphuric acid which it contains 
cannot be expelled by the most violent heat of the furnace. 
The onl^ object to be gained by burning it is, therefore, to 
bring it into as fine a powder as possible, which, when it has 
been submitted to the fire, is comparatively easy : lying also 
in a less compass, the carriage is besides cheaper. When 
sold in that state by the London dealers, it however costs about 
49. 6d. per bushel; though, when merely ground, without 
having been burned, but brought to the condition of coarse 
meal, which answers all its purpose as manure, it may be pro- 
cured at 28, : we shall therefore confine our observations to its 
application when raw. 

The soils to which it is the most congenial are the light, 
dry, sandy, gravelly, and chalky : to heavy loams, "strong clays, 
and to wet land, it seems to yield no benefit, unless the former 
happens to have been well limed. It was long thought that 
gypsum, being itself calcareous, could not be applied with any 
advantage to soils which were impregnated wilii similar mat- 
ter ; and as the analysis of its properties shows that it contains 
both alkali and sulphuric acid, which are known to become 
neutralized when combined in just proportions, it was also, 
therefore, generally imagined that its effects upon vegetation 
would, in certain cases, oe scarcely perceptible. These con- 
clusions have, however, led to much misapprehension in its 
use as a manure ; for, in the first case, experience has proved 
it to be beneficial when laid upon limestone soils, or upon land 
which has been saturated with chalk or lime; and, in the 
second, although alkalies and acids, when acting solely upon 
each other, are rendered neutral, yet, when the resulting com- 
pound is applied as a dressing to land, its effect has in many 
instances been found eminently useful. The causes which 
have produced these efiects are, however, far too obscure, in 
the present state of chemical knowledge as applied to the 
nature of soils, to allow of more than mere conjecture ; and 
would '^d to a discussion which could prove interesting to 
only a V)ery limited number of our readers. 

Upon exhausted land, or upon soils containing little vegeta- 
tive mould, or deprived of putrescent manure, it will prove 
powerless ; but it succeeds well after an application of dung, 
or of green crops ploughed down. It pi;pduces, also, more 
^ect in dry^ th^n when laid on in wet weather, A watery 
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temperature, at least, arrests its efiects, and seems even to 
suppress them altogether if the ffypsum has heen calcined : 
but it should be observed, that t£is only occurs if rain falls 
soon after its application ; for if it happenis previously, its mois- 
ture upon the plants will be found useful. This employment 
of the gypsum, eitlier during the prevalence of rain, or imme- 
diately before it has fallen, has given rise to many mistakes, 
which have occasioned much of Sie prejudice which is enter- 
tained against its use. Thus, in the Sussex Report it has 
been stated that equal quantities of French and English gyp- 
sum were laid, on the 14th of June, on six different fields of a 
sandy loam, sown with beans, peas, potatoes, and barley, besides 
natural grass, at the rate of 8 bushels to the acre. On the day 
it was strewed it was showery, and on the 15th it rained from 
10 in the morning till the evening ; yet neither in that, nor in 
the following year, could any greater appearance of luxuriance 
be perceived than on the surrounding ground. The experi- 
ment was also repeated in March and the middle of April upon 
some patches of red clover, wheat, and spring tares, with simi- 
lar effect*: on both occasions it rained heavily. Thus, not only, 
as we* shall perceive, has it been applied to some crops to 
which it is useless, but in seasons which were inappropriate, 
and it has been washed off those plants, on the stems of which 
had it been allowed to remain, it no doubt would have been 
^attended with good effect. 

The crops to which it is the most appropriate are the arti- 
ficial grasses and leguminous plants, though it has been also 
known to materially improve the sward of moss-bound pasture. 
It never appears to produce better effects than when it has 
been laid on red clover, already so far grown as that the leaves 
nearly cover the soil; for there seems no doubt that it acts 
with the greatest force when it adheres to them, and that the 
longer it remains upon them the better. It should, therefore, 
be used as a top-dressing, and applied in the latter end of April, 
or the beginning of May. Besides the effect attributed to its 
application to the leaves, it has not been found so advantageous 
when laid on during the cold months of winter, while plants 
are in a torpid state; though many people spread it in autumn 
upon the young clover of the first year, and others, after tlie 
first cut, which has thus been often known to produce a larger 
crop than the former. Perhaps, however, these plans might 
be beneficially combined were the quantity of gypsum divided; 
one portion to be used as an early sprinkling when the first 
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carop begins to appear, and the second as soon after it has been 
mown as the new leaves spring up. If, however, the plants 
of either clover, sainfoin, or lucerne, should stand very thick 
upon the land, and if the soil be sufficiently fertile to push 
those first crops vigorously forward, in that case the gypsum 
would probably be productive of such an excess of vegetation, 
as might occasion them to become so rank as to rot upon the 
lower parts of the stem, and its application should be deferred 
until after the second cutting. 

In order to spread it, with the intention of covering the 
leaves, a calm day should be chosen; and it should be spread 
-> by hand, or rather throus^h a sieve, either early in a morning 
in which the dew has fallen heavily, or late at niglit, or after 
a gentle shower, that thus the moisture may occasion it tp 
stick to them. It should be avoided either on a windv day. or 
when the weather threatens rain ; and the powder should be 
ground fine. The usual quantity varies fi'om four to six 
bushels; if completely reduced, and of strong quality, per- 
haps the former will, on good soils, be found sufficient if laid 
on at once ; or, if at two periods of the year, with a small 
increase each time upon half that amount. If coarsely ground, 
it will not be found effectual in its application to the leaves ; 
and if used either in drills, or as a common top-dressing, at 
least the full quantity just mentioned {nust then be applied. 

As lucerne and samfoin are the only artificial grasses gene- 
rally cultivated, which remain for a number of years upon 
soils adapted to their growth, it has, however, been found, in 
many instances, that by forcing a heavy crop in the first year, 
by the use of six bushels per acre, and repeating that quantity 
in the third or fourth, the plants have shortly afterwards be- 
come so exhausted as to admit of no alternative but the plough. 
It, therefore, merits consideration, how far the obtaining an 
increase of those crops, by such means, within a short period^ 
is more advantageous, than by the application of only two or 
three bushels per acre, and afterwards repeating the same 
^ quantity at a future stage, to leave them longer in the ground; 
but it IS a point which depends in a great measure upon the 
local circumstances of the land, or the particular resources of 
the farmer, and must be left entirely to his own judgment. ' 

With respect to the permanency of gypsum as a manure 
for artificial grasses, it has been stated, in those cases in which 
its beneficial efiects have been proved, tiiat sainfoin dressed 
with it did not materially decline until the fourth crop, and 
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on sowing fivjB bushels more per acre, it recovered, and became 
as productive as before, yielding, on a thin soil, about a lodd 
and a half; whilst another patch, dressed partly with soot, 
became so weak as to be scarcely worth mowing. Its dura- 
bility, when applied to lucerne, has been found to produce 
very fine crops during five years ; when the natural grasses 
appearing to gain ground, five bushels more per acre were 
again laid on, which forced such a smothering crop, that the 
grass could no longer make head until after the third cutting, 
when it a^rded* with the last shoot of the lucerne, a very fine 
crop of rowen.^ Although much difference is observable in the 
results of the various experiments which have been recorded 
respecting the effects of gypsum on artificial grasses, yet there * 
are none with which we are acquainted, m which its application 
has not been successfiil when applied as a top-dressing to the 
pla&ts, conducted with due precaution, and not deranged by 
violent rain, or other accidents arising from the weather. In 
this we are borne out by the testimony of Dr. Fothergill, of 
Philadelphia, as well as by that of several eminent American 
farmers, mentioned by Mr. Parkinson, and supported by the 
more recent treatises on the subject, written by Mr. Russell, 
and Professor V. Thaer. We, therefore, do not hesState to re- 
commend it as an effectual means of promoting their growth, 
and more especially that of red clover, provided &e soil 
be at the same time tolerably covered with plants ; though, in 
confining that opinion to top-dressings applied to the leaves, 
as being the most decidedljr effectual mode, yet, as there are 
numberless instances of its success when drilled along with 
the seed, we do not mean to- preclude its being laid upon the 
land at the time of sowing. 

The trials which have been hitherto made of its application 
to corn crops seem to prove that it does not operate directly 
on grain ; but they are unanimous in showing that the stub- 
b)e of a clover-ley which has been manured with gypsum, 
when afterwards ploughed up, produces a far better crop — 
especially of wheat — than when it had been omitted. There 
is, however, strong reason to suppose that this should be rather ^ 
ascribed to the luxuriance of the clover — no matter in what 
way that may have been occasioned — than to the direct appli- 
cation of the gypsum; for it is well known that crops of wheat, 
and indeed of most grain, always succeed in proportion to the 
growth of the previous cloveir, whick is not improbably occa- 
sioned by its keeping ^e ground moist, and preventing its 
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•zhalatkm l^ the 8an. We have, indeed, heard some recent 
instances of its having been need as a top-dressing to wheat in 
the spring — in some cases with great success, and in others 
wtthoat BSkj apparent effect ; bat this may perhaps be not un- 
justly attributed to its having fidlen, in the former case, upon 
the riioots when they had b^n moistened by the dew, which 
thus enabled them to retain the powder, and in the latter, by 
its having been either washed off by rain, oc dispelled by the 
winds. 

Its direct effect upon crops of pulse has not been sufficiently 
ascertained to enable us to speak of it with precision. Peas, 
indeed, have been known to succeed wonderfully after sainfoin 
which had been previously manured with ^psum, but they 
generally flourish in chalky soil, in which sainfoin is also com- 
monly sown. It has, however, been remarked that both peas 
and beans frequently become hard in boiling, which has been 
attributed to the temperature of peculiar seasons, and, above 
all, to rain, which has impeded the usual course of harvest; 
this, however, has been found to be a mistake, for it has been 
i^own that this defect is due either to the soil bein^ naturally 
impregnated with gypsum, or to its having been laid upon the 
lanid^aB manure. As an instance both of its effect and of the 
prejudi<}B which many people entertain against it as a manure, 
an anecdote has been related of a gentleman who, having re- 
commended its use, ordered his servant to spread a small quan- 
tity of it secretly upqn an adjoining piece of sainfoin, belonging 
to an old farmer who vehemently decried it The crop proved 
surprisingly abundant on that spot to which the gypsum bad 
been applied; but upon discovering its occasion, the old man, 
instead of profiting by the circumstance, grew peevish, and 
wondered why his neighbour should have taken the liberty of 
spreading this new-fangled manure over his sainfoin, which, 
^r aught he knew, might do more harm than good. The 
laugh, however, going against him, he determined to get rid 
of iti^y breaking up the sainfoin and sowing peas; when, 
behold ! they also rose in judgment against him so evidently 
on the gypsumed part, that he waB constrained, though re- 
luctantly, to acknowledffe that * it seemed good stuff:' yet he 
was never afterwards known to lay a bushel of it upon his 
farm. 

Of its power, token applied to bulbous roots, the accounts 
are equally deficient; except, indeed, that Mr. Parkinson has 
fbmished different statements of its applicatuMi, on his own 
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fkm in' America, to turnips both sown along with them in the 
drills, and spread over the plants when they got into rough 
leaf; in each of which the superiority of the crops on those 
portions of the land on which the gypsum had been laid, was 
90 evident in quantity, that in some patches sfMread with it in 
squares, in order to mark any diflference that might arise, 'the 
ground was checkered like a floor of black and white marble, 
and the quality was so much more sweet and juicy, that none 
in Baltimore market sold for so much or so r^idily.' He 
however admits, in another of his works, that a small quantity 
of compost dung was laid aa along with the gypsum, but 
* where no compost was applied, the gypsum by itself was of 
no avail;' and in some other trials made in this country, when 
laid upon alternate lands of oats and turnips, it has produced 
no visible eil^t In his other experiments on potaitoes and 
onions, as also on carrots and cabbages, and on various crops 
of white com, no perceptiUe difierence could be observed in 
the application of gypsum ; except that, in one instance, ' the 
plastered rows of potatoes were rather worse than the others;' 
and that 'on old land newly ploughed up, but not pared and 
burnt, the gypsum was found to act as a corrector of the soil, 
and thus to ^ive more grain and less straw.' Mr. Parkinson, 
indeed, attributes its chief powers to ccmsist in its quickly 
cementing, and thus preventing the heat of the sun from 
exhaling the moisture or nutritious quality of the manure ; by 
which means the plant, being kept moist at the root, conse- 
quently grows well, and quickly gets a shade from its own 
sprouts. This would, however, teml to prove that its ai^lica- 
tion would be serviceable to all crops in dry weather: an 
opinion which is not borne out by what has been already stated 
of its effects. 

Such are the chief points regarding its practical application 
to which some objections have been made. 1st. As tending 
to render the land stiff under the plough. 2d. As exhausting 
the soil by finrcing vegetation. 3d. As being confined in its 
e^cts to particular crops, and becoming, perhaps, prejudicial 
when those are followed by others of a different nature. To 
which it may be answered : — 

1. That the increased tenacity of the soil can only be occa- 
sioned either by some extraordinary excess in the application 
of the gypsum, or by its being laid upon heavy clay, to which 
it is unsuitable ; but, if appli^ to light porous land,*mireteiv 
tive of moisture, the firmness oi the texture thus imparted 
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would become a real advantage. 2. That thia stimulative 
property is common to every substance that merits the name 
of manure. That, although gypsum may not be possessed of 
any nutritive quality in itselt^ yet, if the land be properly 
dunged, or otherwise supplied with a sufficiency of other pu- 
trescent manure, or of nutritive compost, to support the 
increased powers of vegetation, — and which, in common pru- 
dence, should never be neglected, — the soil will not, if dis- 
creetly managed, suffer any diminution of its accustomed fer- 
tility, but will be improved by the large addition made, 
through the greater luxuriance of the green crops, to the size 
of the dunghill. 3. That its beneficial effects being confined 
to some peculiar species of crops, is no real disadvantage ; for, 
when applied to those of a different kind, it has not, in any 
known instance, been found prejudicial. Its powers appear, 
indeed, to apply more to the specific crop on which it is spread, 
than to the state of the soil ; and when it has been laid in vari- 
ous quantities — from two bushels to two-and-thirty-ron crops 
to which it is inappropriate, it has been found in all cases 
wholly ineffectual. 

It has been assigned by Sir Humphry Davy, in the theory 
by which the operation of gypsum is governed, as a general 
standard ibr its application, that it is the most J)eneficial to 
those plants which always afibrd it on analysis : thus, the ashes 
of lucerne, sainfoin, rye-grass, and clover, contain considera- 
ble proportions (^gypsum ; but only a very minute quantity is 
ta be found in crops of corn, pulse, or turnips. It is, therefore, 
essential to the vegetation of the former ; and land which haa 
grown tired of clover, may be restored by being dressed with 
it, or with peat ashes, some species of which hold a large por- 
tion of gyi^um. But when the soil already contains a suffi- 
cient quantity of this substance for the support of the cultiva- 
ted grasses, he considers that its application to them, or even 
to the natural pasture, cannot be advantageous; for plants only 
require a certain portion of manure, and an excess may be 
detrimental. The reason why its application to soils is not 
always efficacious is, probably because it is furnished hy the com- 
mon course of culture to most well-cultivated land in sufficient 
quantities for the use of the grasses, and perhaps to an excess 
beyond what other crops require for their growth ; for although 
this may not be apparent to the farmer, it is contained in sta- 
ble dung, and in the dung of all cattle fed on pasture. A 
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certain portion of it may also be disco>76redy upmi analysis, in 
the natural composition of most aoila. 

It has been said, by Kirwan, to accelerate putre&ction in a 
higher degree than any other known substance ; but this has 
been shown by some experiments of Sir Humphiy Davy to 
be incorrect, and it, therefore, cannot be supposed to afford 
any direct nourishment to plants, either by the corruption of 
animal remains, or the decomposition of manure. It has been 
very generally supposed that, as sulphuric acid has a great 
attracticm for water, gypsum acts by its power of attracting 
moisture from the atmosphere ; thus cooling the air in snih- 
mer, and being more efficacious to dry, sandy soils« than wet 
clays. It has even been ccmiidently stated, that the dew has 
been known to stand two hours later in the morning upon 
I^ants^vhich had gypsum spread upon them than upon others 
on which there was none. This, however, has been also con- 
tradicted by Sir Humphry Davy, who considers the argument 
in its favour to be comparatively insignificant; for, when 
combined with water, it retains that fluid too powerfully to 
yield it to the roots of plants, and its adhesive attraction for 
moisture is inconsiderable : yet, though thus opposed by sci* 
entific reasoning, the experience of farmers inclines to the 
support of the opinion already stated. It is even thought by 
many people that, when sprinkled over the leaves of plants in 
a damp state, the paste which it thus forms upon them must 
prove destructive to the propagaticm of many insects, and 
would probably prevent the fly in turnips ; but that supposition 
has not been confirmed by experience. It has been likewise 
asserted, that its fertilizing powers are destroyed by the 
effects of sea air, and much of its failure in many parts of • 
England has been attempted to be accounted for upon that 
principle ; but this is in direct opposition to the trials already 
mentioned to have been made in Kent, and it has been found 
to answer in Norfolk when appli^ to land within two miles 
of the Northern Ocean. 

The American fiirmers lay it upon land newly reclaimed 
from the forest : it may, however, be doubted whether gypsum 
contains any inherent property by which it can improve the 
soil, unless through ^e means of its fertilizing powers upon 
the peculiar crops to which it is appropriate, and there is 
reason to believe that, even upon these, its effects will be com- 
paratively trifling if ploughed in. There cannot, however, be 
any question respecting its expedieticy when applied as a top- 
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dressing to artificial grmes at that period of the spring wheo 
the plants throvir out their first leaves, if spread in portions o^ 
Dot less than finir bushels of the finest powder, so equally 
sprinkled that every leaf should get some, and in weather that 
is perfectly serene and close. We have afibrded the subject 
more attentive consideration than some persons may suppose 
it to merit, fix* it cannot be denied that^ in consequence of the 
disappointment which it has occasioned to many who have 
tried it without being aware of its peculiar nature, the use of 
gypsum throughout England has been very generally discon- 
tinued; but on a careful review of the very contradictory 
opinions entertained regardin^f its e^cts, we are persuaded 
tial no dispassionate and intelligent farmer can entertain any 
doubt of its being rendered a source of very important benefit, 
when used with due discrimination of its powers, and judg- 
ment in the mode of its application. We therefore strenu- 
ously recommend it to experiments upon a moderate scale ; for 
even should it not be found in the immediate neighbourhood, 
the cost and carriage are so trifling that a sufficient trial can 
be made for a few shillings ; and we should say that no man 
who grows a single acre of clover should fail to satisfy him- 
self regarding its real properties. If successful, it may become 
the means of material improvement upon light loams, and poor 
chalky soils, which require amelioration through the manure 
afforded by green crops, as well as to land which, though in 
better heart, may have lost the power of repeating the pro- 
duction of clover so often as it might be found profitable. No 
one can justly assert that.it is not worth the trial ; and, even 
^unattended toith good effect^ it can do no harm, f 



CHAPTER VIL 

MINE&AL KANUAS8 CONTINVED. — ASHBS — «OOT — SOAPERs' 

WASTE. 

Ashes of every description, includingleached ashes, though 
not all &lling strictly under the character of fossil substances, 
and, indeed, being partly derived from the vegetable kingdom, 
jret, pactaking^in a great degree of tbe same calcareous nature as 
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Hioae of which we ha,ve already treated, mav also be allowed 
to rank together under the general denomination of mineral 
manures. Those of coal, wwd, and turf, when used for do- 
mestic purpases, are, in almost all country places, mixed up 
by the consumers with the dung-hill, and, unless they form aij 
unusual proportion of the heap, occasion but little sensible dif- 
ference m the properties of the manure; but, when applied 
alone, as top-dressings upon grass, they both strengthen the 
herbage, improve its quality, and encourage the growth of 
white clover; they are also generally used for many other 
crops, both of corn and artificj|il grasses, but chiefly upon 
clays and heavy tenacious loams. . 

The ashes of coalSf and cinders, have, indeed, the very 
perceptible effect of loosening as well as stimulating those 
soils, and when they can be procured in sufficiently large 
quantities, in the neighbourhood of great towns and manufac- 
tories, they are also ploughed in wiUi great advantage, to the 
extent of 50 or 60 bushels, or even more of the latter, per acre. 

Those of wood, which forms the chief firing in the interior 
of this country, are also largely employed by many farmers, 
who contract with the cottagers for all the ashes they make; 
drawing home for them in return their faggots. The manure 
thus procured, being a powerful alkali, has a very considerable 
effect in correcting any acidity that may exist in the soil, but 
is, in almost every instance, employed without any distinction 
respecting the sort of timber i^om which it is obtained, though, 
as the trees contain very different qualities, they necessarily 
yield ashes corresponding, to a certain extent at least, with 
their original character ; and were they Classed, and farmers 
made acquainted with their relative properties, they ^ould be 
much better able to judge of the due proportion of ashes which 
it might be expedient to apply to the ground.* 

The ashes of burnt straw have also been found beneficial 

* It is a well ^ascertained fiict, that the closer the texture of the wood, and 
the harder and heavier it is, the greater portion of vegetable allcali it wiil be 
found to contain. Thus, trees may be ranged, according to the value of their 
ashes, as follows :— Oak, ash, sweet chestnut, beech, pear, crab, broom, elm, 
maple, the pine and fir tribes, birch, alder, sycamore, pofriar, hazel, elder, 
and willow. It therefore necessarily follows, that where the kind of timber 
which has been consumed can be ascertained, the pr6portion of ast^es to be 
applied per acre ought to vary accordingly ; for if six loads of the best and 
purest ashes from oak be sufficient, ten or twelve may not be more than 
equivalent to them when produced from hazel, alder, or willow ; and by the 
same rule, if ten or twelve loads of oak-ashes were to be sown, because it 
may have been the custom to uve that quaatity^f hasel, itc^ the eflket 
I might be found, in a dry season, to burn up the crop 
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by many intelligent practkal fiirmen, from some of whcye 
experiments we select the following instancea Advantage 
was taken of a fine day to fire the stubble of an out-field soon 
after harvest, the precaution having been previously taken of 
sweeping round the boundary to prevent injury to the hedges. 
The operation was easily performed, by simply applying a 
liffht to windward, and it completely destroyed every weed 
that grew, leaving the surface completely covered with ashes; 
and the following crop, which was wheat, produced fiiU five 
quarters per acre. This excited fiirther experiment, the result 
of which was that in a following season, the stubble having 
been partly ploughed in accofding to the common practice, and 
partly bumeid, and the land sown with wheat, the crop produced 
eight bushels per acre more on that portion which had been 
burned, than on that which had been ploughed in. The same 
experiment was repeated, on different occasions, with similar 
results; and a following crop of oats having been laid down 
with seeds, the clover was found perfectly healthy, while that 
portion on which the burning of the stubble had been omitted, 
was choked with weeda ft must, however, be recollected, 
that, if intended to have a decided effect, the stubble must be 
left of a considerable length, which will occasion a material 
deficiency of farm-yard manure; though the advantages will 
be gained of saving the cost of moving the stubbs, the seeds 
of weeds and insects will be considerably destroyed, and the 
land will be left unimpeded for the operation of the plough. 

On the wolds of Lincolnshire, the practice of not only burning 
the stubble, but even the straw of thrashed grain, has been 
carried, in many cases, to the extent of four to six loads per 
acre; and, as it is described in the Report of the County, has 
been attended, in all those instances, with very decidedly good 
eflect It is even said to have been found superior, in some 
comparative trials, to yard-dung, in the respective rate of ^ve 
tons of straw to ten of manure! Although placing implicit 
faith in the results thus stated, we cannot, however, but feel 
strong doubts of the expediency of the practice; for we should 
hesitate to recommend any measure that tended to reduce the 
quantity of farm-yard manure— the application of which is 
always certain and always durable, whilst the most decided 
advocates for the burning of straw are compelled to admit 
that its effects are but transitory. Some intelligent farmers, 
indeed, consider the benefit to. arise more firom the effect of 
the fire in the destruction of weeds and insects thui from the 
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small quantity of ashes that are produced,' and its chief value 
, must be suf^sed to consist in the superior degree of clean- 
ness which it imparts to the land. 

SooL — The soot produced by difibrent species of fuel Ls 
subject to the stfme difference in quality as those substances 
from which it is derived. The soot accurately collected frem 
fires burnt in the house is generally good, while that com- 
monly sold by the chimney-sweepers is in general mixed with 
dust and other trash, which lessens its power. 

Soot is usually sown upon wheat if it be weak, or if the 
yellow cast which it sometimes assumes in the spring shows 
it to be sickly; in which cases it will improve the colour and 
strength of the plant, which will then tiller out and cover the 
ground with a great number of new shoots. Upon barley it is 
sometimes sown with the crop; and at other times a fortnight 
afler; but it should never be deferred, later, and if possible, 
should be spread in April. It is also occasionly applied as a 
top-dros^g to clover and other artificial grasses, though it 
seems better suited to rye-grass than to any other species, for, 
when both that and clover have been sown together, and that 
the field has been dressed with soot, the former has become so 
rank as to com^^etely overtop the latter. One of its most 
common uses among farmers is, however, for turnips, either 
sown along with the seed, or more usually, immediately after 
the plants appear, as it is so acrid and bitter as to become 
injurious or disgusting to insects, and has therefore been found 
very efficacious in preventing the ravages of the fly, as well 
as that of the wircrworm. The best time to sow it is on tlie 
evening of a cloudy but calm day, when there is an appearance 
of rain, for if the weather be hot and dry, its volatile parts are 
dispelled, and it becomes of no service to the crop. 

Some farmers recommend its being mixed with an equal 
quantity of quicklime, and double that queuitity (of those two 
combined) of fresh loam ; the soot and loam to be regularly 
amalgamated by passing the latter through an upright screen, 
as practised by bricklayers, by whi<di means the lumps will be 
either kept back, or broken and passed through it; and after 
remaining in this state during almost a fortnight, the lime 
should then be added by turning the heap and mixing all 
together ; after which it will, in a few weeks more, become fit 
for use. 'The materials thus enumerated are all good, and 
doubtless will prove serviceable to those soils to which they 
are adapted; but we are not sufficiently acquainted with the 
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experiments which have been made upon this species cf com* . 
post to speak of its effects with any degree of certainty ; and 
we doubt whether the most beneficial mode of applying the 
soot will not be still found to consist in spreading it in a dry 
state, without atiy preparation as a top-dressing. As an appli- 
cation in that mode, to such crops as we have mentioned, it 
will be ibuhd useful, when used in moderation, upon soils of 
every kind; but if intended to be applied as an improvement 
to the land, it will be of very little benefit after the first year. 

iSoapcT«* waste, (a) — The use of the ashes produced by the 
manufacture of soap — ^the refuse of which is termed soapers* 
waste — has been much recommended as manure ; and it has 
been supposed that its efficacy depends on the proportion of 
saline matter which it contains : this, however, is very minute, 
and depends upon the sort of alkali employed by ihfi soap- 
boiler, two kinds of which are chiefly used — namely, kelp and 
barilla— which are much more effective than that which is the 
refuse of common pot-ash. [In this country, soap-bculers use 
ordinary wood-ashes to a great extent. Their waste is, in our 
opinion, of little value— certainly none to our fiirmers in the 
interior. Leached ashes do not act so favourably on heavy 
clay soils as on those of a lighter and more sandy character. 
We have seen 120 bushels an acre used with better effect 
than nearly twice the quantity on the same kind of soil.] 

If applied in laise quantities to the land, there can be no 
doubt that soapers waste will be found to be a useful and 
lasting manure; it destroys slugs and vermin of every de- 
scription ; has been found to increase the product of hay by a 
ton an acre ; and by some fermers the efFe<!t of a wagon load 
of the ashes is considered equal to that of five loads of rotten 
dung. This we, however, conceive to be exaggerated, if they 
are applied separately ; but, if laid on together, we have wit- 
nessed some recent instances which lead us to conclude, that 
one load of ashes, combined with five of dung, would fully 
equal ten loads of farm-yard manure in immediate effect, 
besides producing more permanei\t improvement # 

(a) [Soap, as a manuret is beginning to attract attention. A series of 
experimsAta, not as yet conclusive, are being- instituted by one of our best 
practical farmers. iSo far, the results are -surprising. Soapsuds, soot, and 
filth in genaral, are all valuable for manure. Yet about American fiirma 
they are generally wasted, instead of being placed in the dung- yard.] 
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CHAPTER Vin. 

KINBEAL KA.N17RB8 CONTINUED. — PARING AND BURNINO. 

Paring and burning the orround, both for the purpose of get- 
ting rid of the rank vegetation with which land is 8oinetimc9 
covered, and of procuring the ashes as manure, is a practice 
of such ancient date, as to have been known to the Romails, 
and has been immemorially used by our ancestors. It is, 
indeed, supposed to have been introduced through the inter- 
course of the Italians with our southern coasts, and to have 
been first imparted to the inhabitants of the counties of Devon 
and Cornwall, whence it acquired the name of denshiring. 
It has since been very extensively practised in various parts 
of the kingdom, as well as throughout the continent; yet 
there is, perhaps, no portion of our husbandry, the merits of 
which have given rise to such wide diflerence of opinion. It 
is, however, of the highest importance to fiirmers that the 
principles upon which if rests should be clearly understood; 
for, on soils to which it is applicable, and on farms on which it 
can be carried into effect, it has been found, when managed 
with judgment, to be not alone an efiectual, but a cheap mode 
of bringing latod that has either lain waste or overgrown with 
rootrweeds and other rubbish into a good state of cultivation : 
it is, therefore, deserving of their special attention. It must 
also be observed, that although this mode of preparing earth 
as manure is very commonly confounded with that of timing 
clay, yet they difier in this — ^that, in reducing the soil to 
ashes, it is supposed that much of its fertilizing properties 
must be dissipated, and all kinds of earth are thus burned; but, 
when burnt by the process of slow combustion, it is presumed 
that the clay — ^to which the operation is confined — retams a 
larger portion of its vegetative power, and also has a greater 
mechanical eflect upon the land. We shall, therefore, con* 
sider them separately. 

Paring implements. — ^There are various modes of perform- 
ing this operation, by which the green-sward or turf, is cut in 
thin slices from the surface of the land. 

Although performed b^ manual labour, yet such is the 
toughness of the sward in marshy ground, that horses are 
often employed ; and in the fens of Cambridgeshire and the 
neighbouring counties, there is a plough much in use, that 
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was ibrmerly brought from Holland. This Dutch paring 
pUnigh is worked by a pair, and sometimes even by four 
horses: it was originally constructed with only one handle, 
from the hinder part of which projects a kind of crutch, hori-i 
zontaily disposed, and upon this the holder bears with his lef^ 
hand, walking upright From the same handle another crutch 
projects at right angles with the former, but .much lower 
down; and this the holder uses occasionally with his right 
band, ibr the purpose either of assisting to keep the plough 
steady, or to torn it at the land's end: latterly, however, it 
has been commonly made with stilts, in the common form 
Instead of a foot, or wheel, to suppwt the beam of the plough, 
they use what they call *a scaife,' which is a drcular plate ot 
iron turning constantly round, the edges of which are steeled, 
and, together with the edge of the share, aro kept veory sharp 
by means of a file, which the ploughman carries with him for 
that purpose, for the share goes so near the surface, that it 
meets with many strong roots and much •coarse grass, which 
require keen instruments to cut them. The wheel coulter is 
found better adapted for ploughing ffmong the rough sedge of 
those marshes than the sword one, and an appendage, called 
'a boy,* is likewise sometimes added to lap m the rushesy 
which it does effectually. 

In some parts of fierkshiro they also have a broad share,— 
though now seldom used, — ^the frame-work of which rests upon 
a pair of large wheels^ commonly the ol^ fbre-wheels of a 
waeon, one man driving, and lifting the share at the head- 
lands, while another rides upon the frame, between tibe stilts. 
It is drawn by four horses, and being four feet long in the 
share, though it pares or hoes the ground commonly to the 
depth of full three inches, it yet goes over a large extent of 
land. 

The last implement to mention, and, perhaps, in many situa- 
tions the best fi)r the purpose, is the common plough; for, 
by using it, the business proceeds with greater despatch, and 
is attended with less expense f(^ the cutting part, though 
more for burning: but then there is the great advantage of 
having much of the soil, which is not burned, pulverized and 
prepared for the ensuing crops, which is an advantage not 
attainable in the other method. 

The operation of parmg with the common plough is, how- 
ever, much facilitated by the addition of a share, of two feet in 
width, stripped of its mould-board. It is fixed by two standard 
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■irons to the beam of any plough, before the coulter; in light 
soils it saves much labour in the cutting of pea, tare, bean, and 
other stubbles, at about two inches below the surface; and not 
turning any furrow, it leaves the weeds and roots all cut 
through, fit for being immediately harrowed out, raked into 
heaps, and burnt. The shim, or skim, has also been affixed 
as an additional coulter, in a peculiar form, to a plough much 
used in Oxfordshire, where it is found to answer the double 
purpose of both paring and ploughing. The tool is placed as 
a fore-coulter, and acts upon the sod, which it turns up from 
either side without efiR)rt 

Operation of Poring, — ^In ploughing turf, hr it can hardly 
be called paring, when intended for burning, there are various 
modes adopted. Some plough it one way, and then cross- 
plough it, endeavouring thereby to cut it up in square cakes, 
and others, with a brotul stripping share, cut the sod thin, and 
turn the whole over, with the grass downwards ; this is done 
early in winter, and, after lying some time, the land is either 
cross^ploughed or worked with the tormentors, then harrowed, 
and such proportiim burnt as the ikrm&r may deem expediait : 
some burn a large portion of the earth, and others little beside 
the roots and weeds. A second method is, not to strip the 
leys clear, but to leave a narrow strip of ground whole, on. 
which the furrow-slice is turned ; which is provincially called 
in dififerent places, either by the names of * furrow and comb,' 
'turning to rot,* ^ ribbing,' * raftering,' or * baulking.' The 
third, which is common m Cornwall, when there is not time 
to permit the sod to rot, and is^here called * veiling,' is per- 
formed nearly in the same manner as the former) excepting 
that, instead of being turned over, the furrow-filice is cut with 
its turf upwards: Siis is drawn out with small crooks by 
women ana boys, or harrowed, then raked together in heaps, 
and burned. 

Another plan, recommended by Mr. Boys, is, when the 
weatlier is set in dry in the spring, to plough the sod as thin 
as possible (unless it be a very old piece of turf, full of woody 
roots, which may, in such case, be broken up .a tolerable 
depth) in baulks; that is, to turn the turf the contrary way to 
the common ploughing, with the tumwrest-plough, laying the 
land in narrow ridges, about 18 inches in width: when a piece 
of land is thus gone over, it should be harrowed slightly down, 
and immediately ploughed in the same manner croesways, at 
right angles, finishing the whole by splitting, or clearing with 

l2 * 



laS A PRACTICAL TREATISE 

the pkmffh, these lust made ridges down the middla By/har- 
lowiog the land thus prepared afterwards with a coarae harrow 
once over, the tuif will be nearly all brought to the sur&ce, 
and, after a few dry days, be in a good state for burning, at 
which time every possible expedition should be used to get it 
in heaps for firing. 

Whatever may be the implements chosen for performing 
the operati<Hi of paring, it is rarely carried into eflect to the 
depth of more than from one to about two, or, at the most, 
three inches. The judgment requisite in this stajge of the 
process consists chiefly in determining the pn^r thickness o€ 
the soda If ^ey be pared too thick, they are difficult to 
bum ; if too thin, the sward is not eflectuolly destroyed, and 
the produce of the ashes is too small. A rough spongy surface 
uught to be pared thicker than one which is firm and bare of 
grass; and a light, ^shallow soil should be pared thinner than 
one which is deeper and more tenacious. Should the schI be 
day of any description, the paring should rarely exceed an 
inch deep, but on peaty and sandy soils it may be carried 
deeper, especially if the land be rooty and fibrous; but if the 
soil be shallow, it cannot be cut too thin. No specific direc- 
tions can, however, be given regarding the thickness of the 
sod, for it must be clear that, on the coarse ground to which 
the process is best suited, the main object to be held in view 
is to cut so deep as to reaclf the roots of the weeds ; though 
some farmers carry it so far as to turn up a large portion of 
the earth, which plan more properly belongs to tiiat of burning 
clay, which will be treated of in the following chapter. The 
best time commences about the opening of spring, ^e sharp 
winds of which season materially forward the process of dry- 
ing; but the exact period must of course depend upon weather, 
situation, and circumstances which suit the convenience of the 
fanner, and it may be executed at any period of the year from 
the course of February until the close of October. 

Operation of Bttmtng-.— The process of burning is a 
critical operation; for if the heaps be made too large, or if 
allowed to remain too long unspread, they get hold of the 
land, and if not carefully watched and extinguished in time, 
the fire takes such an effect upon the land that its force is apt 
to char the ground upon which tliey are made, by which 
means those spots are converted into brick, and thus great 
trouble and expense are occasioned, for not only is the action 
of the plough thereby impeded, but great unsightly holes are 
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farmed in the earth, called < pitting,' which become retentive 
of wet and injure cultivation; great care should therefore be 
taken, to guard against such accidents, by which much injury 
has been in many places done to the soil. 

When the turf is dry enough to burn, it is often placed in 
large heaps, amounting from four to twenty cart-loads each, or 
even more, carried up with an opening, like a chimney, in the 
middle, and fired by means of faggots of fiirze, or any other 
fuel that happens to be most convenient More or less firing 
is required in proportion to the kindliness of the soil for burn- 
ing, of which an experienced workman can easily judge: some 
sorts are easily fired by a few red-hot ashes being thrown upon 
the heap and instantly covered with a piece of turf; while 
others require a faggot or two of wood, and no small degree 
of discretion in disposing it properly. The best method of 
placing the turf is to lay it as close as possible, in order to 
keep out any draught of air. through the heap, as otherwise 
the force of the fire is apt to escape outwardly, and a partial 
burning only effected. The fire should also be applied to the 
sheltered side of the heaps ; but if the sods lie close, and the 
fire is kept in by stopping any places where it breaks through, 
and covering the whole with fine mould and aslies, after the 
fire is thoroughly alight, it never fails to burn well : even if 
heavy showers fiill, tiie great mass of burning matter will 
convert almost any quantity of rain into vapour. 

Such is the. Kentish practice ; and this smothering process 
is recommended by most of the'writers on manure, because 
the vegetable matter of which these ashes are chiefiy formed 
is supposed to be thereby converted into a carbonaceous sub- 
stance of a more fertilizing nature th^n when burned by a 
quick fire. In the East Riding of Yorkshire, where paring 
and burning has been vetr extensively and successfully prac- 
tised, it is usual to pare the sods as thin as possible, and, so 
soon as they are moderately dry, to collect them partially into 
heaps, four or ^ve yards distant from each other, forming them 
into a half-cone. In this state fire is applied to each heap, but 
it is prevented from breaking out into a flame by smothering 
it up with the remainder of the ^s. As much burning is 
considered to be very injurious to the success of the operation, 
the best cultivators open out these heaps, when half burned, 
with a shovel, and spread what is then converted' into ashes 
equally over the land. The heaps well on fire, fresh sods ar j 
^aid from time to time, until the whole are expended ; the 
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outsides, which remain unburnt, are then again heaped fip 
whilst sufficiently on fire to be consamed. Thus all the sods 
are burned equally, but as lig^htly as they can be to be reduced 
to ashes. 

In some instances circular heaps have been formed over 
large roots to the extent of 54 feet by 20, and found com- 
pletely successful. The manner of forming these clamps was 
thus: — a quantity of large roots was laid upon the ground„and 
inclosed by a wall of scxis three or four feet high, and at the 
bottom of each side wall were six openings, about twenty 
inches square, in which faggots were laid, so as to o<»inect 
with the roots. When the incloeure was filled witii sods, and 
the clamp raised to the height of eight feet, twelve fires were 
all kindled at the same time, and, in less than forty-eight hours, 
tiie whole mass, containing 400 cart-loads, was entirely burnt 
through to the top; by which mode of burning it has been 
computed that the ashes cost no more than threepence per 
cart-load of sixteen bushels. 

The most common method, indeed, is to form the heaps 
about a yard in diameter, like small hay-cocks, a few yards 
apart, the ^ods set edgeways, with a bough of furze at the 
bottom, covered with some of the driest turf, keeping the sods 
on the inside as hollow as may be, but laying them flat and 
close on the outside to keep in the heat. The heaps made in 
this manner are kindled usually with a link .mdde of tow 
dipped in tar, and wound round a small stake, the lighter 
running along the rows from heap to heap, and lighting them. 
Some skill is requisite in their formation, for, if the heaps be 
made too large at first, their own weight crushes ,them down, 
and destroys the necessary openness of the inner side, while, 
if too small, the fire, not being sufficiently confined, flies out- 
ward, and s{)ends itself prematurely ; yet, if the sods in the 
ismall heaps are damp, the force of the fires is so soon ex- 
tinguished, that heaps of four and five cart-loads have been 
found insufficient ; and to this want of precaution in the pre- 
paration of the ashes has been partly attributed the defects 
which some persons have assigned to the practice itself. Yet 
the weather is sometimes so unfiivourable that means must 
necessarily be taken for increasing the heat of the fires, for 
which purpose a very simple apparatus has been contrived in 
Scotland, ft is put together with merely a few small old iron 
hoops, the halves of which are placed so close together as to 
prevent the sods fh>m falling through, and riveted to iron rods 
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which lie lengthwise upon the ground: thus forming a sort of 
pcMtable Himace, about four feet long, so light that a boy can 
cany it; and when turf is laid upon it, an opening is left 
through the hoops, which increases the current of the air. 

When the land is much covered with heath and furze, the 
operation of paring, which turns the sod upside down, keeps 
the turf raised so &r above the ground that, in fine weather, 
it readily dries sufficiently, and is frequently burnt in that 
state. This is a saving of trouble and expense ; the ashes are 
also thereby spread more equably, and the fire operates over 
the entire surface of the soil, which, if anything is to be 
attributed to the efibct of heat, may be benefited by this mode 
of application. Thus, in a course of experiments made upon 
a farm in the West Riding of Yorkshire, the sward was burnt 
all over the surfiice in the state in which it was left when 
pared; when, without any fiirlfier culture, or seed, a sponta- 
neous plant of luxuriant grass sprang up, and afterwards con- 
tinued permanent, upon black peat-^irth, which formerly pro- 
duced nothing but heath and ling. Similar experiments have 
been since tried with equal success, by only adding the seeds 
of wJiite clover, trefoil, rye-grass, rib-grass, nonsuch, or any 
of the other grasses commonly intend^ to produce pasture, 
and merely burrowing them in without any ploughing. 

The improvement of the bogs by the operation of paring 
and burning in Ireland^ is £us described by Mr. Curwen: 
* Round a space from six to ten feet in diameter, a trench of a 
foot deep, and of the same width, 4s dug, the soil from which 
is laid on the adjoining surface of equal breadth. Beyond this 
another circle or sods is taken out, and laid to dry in the same 
manner; a8d thus the work proceeds, until the quantity dug, 
with that which is left undisturbed for a floor, is as much as 
can be properly burnt on the space in the centre. As loon as 
the sods are sufficiently <lrv some are gathered together, the 
heap is set on fire, and additions are made of wet and dry 
sods from time to time, so as to keep a regular, moderate, and 
smotb^ed fire, in proportion to the attention paid to which 
particulars the husbandman is rewarded by the quantity of 
potatoes he will procuro.' 

Effects of paring and burning, — The quantity of ashes 
thus made necessarny depends upon the nature of the vegeta- 
ble matter which lies upon the surface of the soil, as well as 
that of the earth, and the depth from which it is extracted. 
When the object is merely to burn whatever is growing upon 
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the land, without ming^ling it with the earth, the ground is 
then well. harrowed after it has been pared, and the loose stii^f 
being raked, up and burned, generally produces only from 30 
to 50 bushels, which can hardly be considered in any other 
light than as a cleansing to the soil ; except that, when much 
mixed with brushwood, their roots render the ashes of stronger 
quality. But it is seldom confined within such bounds ; and, 
when performed in a workmanlike manner, upon rough 
ground of medium quality, to the depth of about two inches, 
Qie operation has been known to produce from forty to fifty 
cart-loads of 40 bu^els each, or from 2000 to 2400 bushels 
per acre. 

The expense of paring and burning has been variously 
calculated, and depends upon so many different circumstances, 
that it is impossible to fc»'m a precise estimate for any other 
than a particular case ; for not only must the soil on which 
the operation is to be performed be considered, but also the 
kind of instruments and the skill of the workmen employed, 
the season, and the rate of wages, which generally bear a pro- 
portion to that of horse^labour. 

Except on fen lands, the practice of paring and burning is 
mostly confined to poor districts, consisting of chalky downs, 
and wastes covered with heath and fern, or any rough land 
whatevdl*, which is intended to be brought immediately into 
cultivation ; the advantages attending which are thus described 
by Mr. Boys in the treatise to which we have already alluded. 

When old doums, heaths, or sheep-toedks ^f )x calcQfreous 
basis of soil, are pared and burned early in the summer, and , 
the land twice ploughed, however poor the soil may be, it 
becomes a fine tilth for turnips; the production o^a full crop 
of which upon such lands, where they have never before been 
seen, and where they could hardly by any other means be 
obtained, is of such great benefit both to the farmer and to the 
soil, that it would be needless to say any more in recommenda* 
tion of the process, were it not necessary for the information 
of those who are not acurately acquainted with the advantage 
to be derived from turnips in poor countries. 

We have the authority of Mr. George Sinclair, for saying 
that "all the advantages here spoken of he has ever witnessed 
to follow the processes of paring and burning, however poor 
and rough ;^but the like texture (thin and poor) of soil con- 
taining very little, if any, calcareous matter, that is, wild limei 
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or chalk, had not the like benefit— on the contrary, appeared 
injured by the effects of the burning." 

The success of paring and burning may, indeed, be justly 
said to. depend entirely on the nature of the land. Wherever 
the soil is already too light, — as in the case of most downs,— 
burning tends to make it lighter, and is then evidently wrong; 
but on clays and heavy loams, its effects' can hardly fkii to te 
bencficiaL In the particular instance of burning land intended 
to be returned again to pasture, it is, however, indispensable 
to observe whether the practice has been proved,- in that part 
of the country, to be fiivourable to the future production of 
natural grasses; ibr, on some soils, it is so—on others it is not 

Old worn-out sainfoin, and foul couchy leys of every de* 
scription, may thus be speedily, economically, and thoroughly 
cleansed at far less trouble and expense than by any other 
method ; and it is the only effectual mode of bringing fen land 
under immediate cultivation with any prospect of success. On 
sairifoin leys and chalky downs, the best course is to com- 
mence with turnips, fed off and repeated, so as to put the land 
in good heart before taking a crop of barley, with seeds to 
stand two years; for on those very light soils two green crops 
should always be taken for one of corn, and, after Sie lapse of 
a few years, the land should be again laid down with sainfoin; 
but care should then be taken not^to let it become covered 
with a coarse sward of natural pasture, which may occasion 
the necessity of repeating the operation. 

Cold, clayey kind, covered with a coarse sward, may be 
pared deeper; but the operation will be found useless, if it be 
not thoroughly drained and laid dry. It is then very com- 
monly sownSvith oats ; for turnips, even if the land be suffi- 
ciently light to admit of their growth, are, on such soils, found 
to be uncertain as a first crop, and the oats are generally very 
productive. The more judicious farmers, however, lime the' 
land immediately after the ashes are ^read, and intermix both 
minutely with the soil, by ploughing it three times, and har- 
rowing it sufficiently between each ploughing. But in this 
case it is necessary to plough with a very shallow furrow, as, 
if buried deep, the effect is in a great measure lost They 
then sow cole as a first crop, and afterwards farm the land in , 
such rotations as the nature of the ground will permit: but 
whatever may be the course pursued, the whole of the green 
crops should be eaten off upon the ground; or if the stock be 
soiled, the entire of the manure thus made, together with that 
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arising from the straw of the com crops, should be invariably 
appli^ to the land. 

Application, — It is obvious that \a all cases the operation 
of paring and burning must destroy a certain portion of vegeta* 
ble substance, and it therefore can only be really useful where 
an excess of this matter exists in the soil in a dormant state ; 
for the accumulation of rank herbage and woody fibre, with 
which some land is overrun, can only be slowly reduced to a 
state of mould when left to the process of natural decomposi- 
tion ; nor is it easily brought into a fit state for the immediate 
Purposes of cultivation, even by the applicaticm of lime, 
turning has also the efiect of rendering clayey land more 
friable in its texture, ai)d consequently not alone better for 
tillage, but also less retentive of water ; for it has been ascer- 
tained, that when clay has been burnt, its tendency to absorb 
moisture fivm the atmo^here has been reduced in the propor- 
tion of 7 to 2*. Thus the process, if judiciously conducted* 
may change a soil which was tenacious, wet, and cold, into 
one partaking of the opposite qualities, and therefore better 
adapted to vegetation. The soils to which it is prejudicial are 
those consisting principally of sand and flint, consequently, 
containing little vegetable matter; for it destroys that which 
is already in too small a proportion to secure the productive- 
ness of the land. But paf ing alone, without burning, may be 
safely practised oa such soils, when they contain root weeds, 
and coarse herbage of difficult decomposition ; provided the 
Borfkce be then harrowed, so as to separate it from the earth, 
and mixed with quick-lime, together with the scourings of the 
neighbouring ponds and ditches, or clay, if it can be conveni- 
ently procured, to form a composts 

The following may be assumed as a summary of the best 
practice: — Istly. To drain the land perfectly, and to lay it 
dry, before commencing the operation. 2dly. To regulate the 
depth of the paring by the nature of the turf, and the thick- 
ness of the mat of coarse sward. 3dly. To burn the turf 
slowly, but completely, so as to reduce the whole to ashes ; 
vet carefully to guard against allowing the fire to take such 
hold of the ground under the heaps, as to harden it into pits. 
4thly. To spr^id the ashes upon a ^hallow ploughing, and as 
fi^sh as possible— even hot ; as they operate more powerfully 
in a caustic state than afterwards. 5thly. To mix lime in a 
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moderate proportioii with the ashes, if the land he clayey; as 
in this species of soil, the deficiency of calcareous matter 
renders it essential to the purposes of vegetation, and the two 
manures assist each other. 6thly. To sow the seeds as 
promptly as may be convenient afler the a^es have been 
spread and ploughed in. 7thly. To commence the cultivation 
(if the time of the year and other circumstances will permit) 
with turnips or cole; but if oats or barley be taken as a first 
crop, to follow it with two Successive green crops; and never 
to sow wheat until the land be brought into a fine tilth, and 
perfectly clean. Sthly. To apply the whde of the manure pro- 
duced by the crops to the ground, and to manage it, generally, 
in the usual course of regularly-cultivated arable land. . 

If these rules be strictly adhered to, there can be no doubt 
that paring and burning will be found ^ advantageous on all 
soils of the kind we have described as adapted mr the opera- 
tion ; but, although neither coinciding in the odium which has 
been cast upon it by some writers, nor in the praises with 
which it has been loaded by others, and only Viewing it as a 
means of clearing ground which is encumb^ed with dormant 
matter, and thus stimulating the inert powers of vegetation, 
we by no means recommend it to repetition; for, if the land be 
properly managed, it can never afterwards become so foul as 
to require the surfkce to be pared. » 



CHAPTER IX. 

MiNEftAx. ikJLtnjBxa coirriiiinBO. — sinurr olat. 

Tm bamiog of clay, for manure, is an invention which has 
been attributed to the Earl of ^Halifax, and is supposed not to 
have been adopted in England until about the year 1730 ; bu^ 
it was known m this country at a fiur more distant period, and 
Ins been mentioned in some very old tracts on agriculture, in 
one of which, published more than a century ago, under the 
title of ' The Practical Farmer, or the Hertfordshire Husband- 
man,' the method of preparing and applying it to the land is 
described in a manner which differs but little from the present 
practice. In * The Country Gientleman'a Companion,' printed 

M 
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in London, in the year 1732, there are also two engravings 

of kilns for burning clay, with several letters from various 
persons, stating that the plan had succeeded in many places 
m both England and Scotland ; and that, in experiments made 
in the latter country, it had been found preferable to either 
lime or dung, but too expensive. In the North of Ireland it 
has also been carried on time out of mind, and in the vicini^ 
of the bogs, where fuel is accessible, the manure which it 
affords is cheap and inexhaustible, and the power of cropping 
is thus extended beyond what could otherwise be practicable. 
An essay has been written by Mr. Burroughs, describing its 
good effects in very warm terms: many other treatises have 
likewise been published upon the subject ; and the gold medal 
of tne Society of Arts was, not many years since,- awarded to 
Dr. Cartwright for his experiments. 

The practice, however, fell into considerable disuse, until it 
was revived, in the year 1815, by some letters in the * Farmer's 
Magazine,' and, still more recently, by the account given by 
General Beatson of the process, and its consequences, on his 
farm in Sussex, in which he describes the efficacy of calcined 
clay, when compared with either lime, dung, wood-ashes, or 
peat and dung, as equal, and in some instances superior, to 
any of those manures. This has been followed by two other 
publications, — one at York, and the other at Ipswich, — each 
nearly supporting the same principle by arguments drawn 
from practical proofs; and it seems to have been, in many 
cases, sanctioned by the experience of extensive farmers. • 

Mr. Burroughs, after detailing the difference in the chemi- 
cal qualities of burned earth, says that Mime being established 
as a valuable application to many soils, it would be no easy 
matter to persuade those who have not tried the former as a 
substitute, that it possesses more fertilizing properties; but, 
then, experience, by which all must be governed, has con- 
vinced me that burned earth is by far more valuahle, on many 
soils, than lime. I have tried it on strong clays, on light 
soils, and on moory soils, on all of which it produced good 
crops of potatoes and turnips, and afterwards corn; and in one 
instaifbe in particular, where lime had been ineffectually 
applied, a dressing of burned clay made the land yield most 
abundantly. Lime only stimulates and pulverizes the soil, 
whereas burned earth not only possesses those properties, but 
contains within itself enriching and vegetative qualities.' 

He then adds, that * bomed earth may be depended upon as 
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a manure fit to produce abundant turnip crops, of every de- 
scription, on a variety of soils ; even the Swedes, so difficult to 
grow on light land, will proye a more luxuriant crop with this 
manure than with farm-yard dung, and are less liable to be 
cut off by the fly. It may be supposed by some that ilny crop 
sown on this manure would be precarious in dry seasonfl; hot 
containing, as they may conceive, any enriching quality or 
properties to preserve moisture : but this is by no means the 
case, for it will be found that an application of burned earth 
makesT the land on which it is applied more capable of absorb- 
ing moisture from the atmosphere ; and, by minutely dividing 
the soil, the roots of plants can search more freely for nourish- 
ment I have oflen observed that &rm-yard dung, unless very 
well prepared, does not, in excessive dry seasons, supply sum- 
cient moisture to the roots of plants; and that, during such 
seasons, crops sown on ashes, or burned earth, have unSbrmly 
thriven, while those in dunged land have gradually declined.* 

General Beatson's &rm — which consists of 300 acres, 120 
of which are arable^— was managed for some years previous to 
his death under an entirely novel system of culture. The plan 
on which it had been previously conducted was so unprofitable, 
that he had determined on abandoning the farm altogether, 
when his attention was attracted to a small inclosure, where 
he had four burnt clay experiments, around which was a space 
unmanured, and beyond it all the rest of the field manured 
with rotten dung at the rate of forty loads per acre, the whole 
carefully scarified, harrowed, and drilled, exactly in the same 
manner. Those clay experiments not only maintained a very 
striking superiority during the growth of three successive 
crops — the first being a mixture of tares and oats, and the 
second and third wheat ; but where also perfectly clean, whilst 
the dunged part was absolutely choked with weeds : they had 
each respectively at the rate of ten, twenty, thirty, and forty 
cart-loads of the ashes per acre. This gave rise to his subse- 
quent practice, which, according to his account, he continued 
with complete success for upwe^s of six years, during which 
time the entire of his arable land was manured with the ashes 
of burnt clay, his farm dung being solely applied to his hop- 
grounds, and a few acres .of potatoes. 

A(^alysi8. — The term * burned earth' may be understood as 
implying any species of soil capable of being dried up by 
excessive heat Moory and light sandy soils, being deficient 
in tenacity, cannot, however, be so applied with advantage; 
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bot ^k^, of all 9fa^ aod strong loams, are well adapted to the 
purpose. It haOf however, been obeerved by Mr. Burroughs, 
* thftt this mode of pfeparing earth, as a manure, is upon a 
principle very different frqm that^of reducing it to ashes; and 
though the e^ect produced on the land to which it is applied 
may be apparently the same, yet the torrified' (dried by fire, 
or scorched) 'substance, is by far more permanent The 
chemical difference in their preparation is this : — In reducing 
the soil to ashes, much of its fertilizing prc^erties are dissi- 
pated, and its vegetable matter destroyed; but, when only 
torrified, those properties are preserved, and its vegetable mat- 
ter opiy reduced to a state more valuable as the fo«i of plants.* 

* There are two sorts of burned earth, — Ist, that which is 
obtained from the surface, of which we have already treated; 
and, 2ndly, that which is dug from the sub-soil.* * Sub-soil, 
calculated for this purpose, may be said to be of two kinds, viz., 
adhesive clay, and calcareous earth: the former seldom pos- 
sessing any fertilizing properties in its natural state; but the 
latter is, even in that state, generally a valuable substance. 
As alteratives to the soil, they may oe good applications, if 
appropriately applied, and may produce fertility accordingly; 
but by puttmg tKem through a process of torre&ction, how- 
ever naturally deficient in fertilizing properties, they can be 
converted into valuable manures.' 

Mr. Naismith also says, 'that when cohesive earth has 
undergone this operation, and is afterwards reduced to powder, 
all its tendency to coherence is lost, and its particles lie com- 
pact, without uniting. It seems to have the perfect consist- 
ence of a fertile soil; for com springs quickly, and tillers 
abundantly on it; and if a little dung-juice be given from time 
to ti(ne, it will grow luxuriantly to maturity. It has also a 
strong tendency to promote fertility when applied to other 
soils ; and even a very slight torre&ction of the soil has a 
great effect 

Effects of burnt clay.-— From this we should be led to con- 
clude that a very material difference would be found to exist 
in earth thus merely dried; for there can be no doubt that its 
properties must depend upon the quantity of vegetative matter 
which it contains. But it is difficult to draw the line between 
this process of torrefaction and that which consists in burning 
the earth to ashes: for if the clay be merely dried, the next 
rains will reduce it back to its former state, by which the soil 
cannot be benefited ; and if the fire be advanced to a degree 
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much stroDger, it will probably have the effect of consuming 
the earth to ashes, in the qualities of which no perceptible 
difference will be found. ' In the ktter state, indeed, we are 
strongly of opinion that its effects are purely mechanical — 
acting' upon heavy soils metfely by correcting their tenacity, 
and rendering them less stubborn ; but this will doubtless con- 
tribute greatly to their fertility, though it cannot be considered* 
as a nutritive manure. 

The stress which has been laid upon the supposed value of 
some kinds of burned clay, in consequence of the calcareous 
matter contained in the subsoil, is probably overrated ; for it is 
seldom found, in soils of that description, in such abundance 
as to be of much service as a manure to other lands. We 
learn, indeed, from an experiment of General Beatson, that 
when even the surface soil has been burned, no difierence was 
found between the effects of that, although containing vegeta- 
tive matter in the sward, and the ashes of common clay; 
though the quantity applied was perhaps too small to warrant 
any positive conclusion. We, therefore, think that the ideas 
which have been entertained of the effects of this manure, 
are rather too sanguine ; and we are decidedly of opinion that 
the expectations of those of its advocates who imagine that 
'burnt clay will supersede the dung-cart' will be disappointed. 
It appears, indeed, from a more recent essay by Mr. Bur- 
roughis, on the cultivation of white crops, that he has not been 
so well satisfied of its good effects as to persist in its use 
instead of farm-yard manure; for although we there find him 
recommending the use of the latter, he yet makes no allusion 
to burned clay. In Scotland, also, where the burning of clay 
was a few years ago very extensively practised, we learn that 
it has since fallen into considerable disuse. There can, how- 
ever, be no doubt that clay ashes may be. beneficially used ; but 
it does not appear from past experience that they can preclude 
the use of lime on soils not formerly dressed with it. 

We make no apology for the length of these extracts, for 
the subject is of great importance, and although we entertain 
doubts of the accuracy of the inferences drawn from the experi- 
ments by some writers, yet that should not prevent any farmer 
who possesses the means, of satisfying himself by similar trials, 
from ascertainin'g their effect by actual practice. It is true, 
that the nature of some soils does not admit of it ; in others, 
the land is in many cases so valuable, that almost every inch 
of it is in profitable use; and as it requires about 150 square 

m2 
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yards of sorfkce, 6 inches deem ^ ^ sioffle acre, or a pit of 
proportionate size, if dug from the /Babeoil, many persons wiU 
naturally grudge the sacrifice, though banks and headlands- 
something, in short, in the shape^of waste — ^may be found on 
every jfarm. Every one who has the opportunity should give 
it a fair trial ; and if the result should prove its efficacy, it 
may then, indeed, be considered 'as opening a new field to the 
prdfperity of agriculture.' The following are the most approved 
methods of preparation, when pits are dug from the subsoil; 
but if the earth be taken from the surface, then those direc- 




Clay-kiins, — ^There are two modes of burning clay 
monly employed, one by kilns partly constructed of masonry, 
and the other of sods; in both of which the earth is piled upon 
them, instead of being placed under cover, as in a lime-kiln. 

The kiln of the former kind, described by Mr. Burroughs, 
should be built in a pit excavated out of the ground which is 
to be burned, and consists of an arch about 4 or 5 feet long, 3 
wide, and 2 high, made with brick; the frout close like an 
oven, and the inside fitted to receive a strong fire of coa]& 
On tiie top of the arch six or eight holes are left, the size of a 
small brick, to admit the heat passing out, which is to commu- 
nicate to the earth laid on. When the fire is sufficiently 
strong, the door of the kiln is to be well stopped, and the 
earth thrown on in some degree pulverized, about six or eight 
inches thick, so as to cover the top of the kiln, and every 
direction round it to which the heat might communicate. In 
this manner it is to be dressed alternately with culm and 
earth, which are to be laid on according to the heat of the 
fire, which is on no account to be allowed to bum too strong. 

After the kiln is on(^ lighted, it will bum several hundred 
bushels of earth without any additional fire inside ; and the 
same kiln will answer for a length of time to renew the pro- 
cess when necessary. 

Kilns constructed of masonry, although the most permanent, 
have, however, been objected to, both because of the outlay in 
tlieir erection, and the inconvenience oflen experienced in 
procuring workmen to build them. There is also this fbrther 
disadvantage, — that although when once built there is an end 
of the expense, and with proper care they may be employed 
for years, yet, if placed at any considerable distance from the 
land to be manured, the cost of carriage will probably exceed 
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that of burning. They are, therefore, usually formed in the 
very field on which the clay is to be laid, and out of which it 
is dug; in which case they may be made entirely with sod^ 
or mud and straw, in the following manner: — 

On a headland or waste piece of ground, off which sods can 
be procured with sward sufficiently tough to build a wall, 
erect an oblong or a circular inclosure, about eight or ten fe^t 
in diameter, and two foot thick, but not higher than three or 
four fe^t On a level with the surface of the ground, cut 
flues, opening through the opposite sides of the wall, so that 
they may all meet in the centre of the kiln ; make them also 
about five or six inches deep and four wide, and let them be 
covered with sods on the top, so as to keep them free of 
clay and rubbish, and the moutlis well open to the air. Then, 
in the centre of the kiln, place brushwood, turf! or any com- 
bustible, with some blocks of wood to strengthen the fire, and, 
when all is well kindled, throw on some culm — if you have 
any — and then clay, and so on, adding clay to the heap as the 
fire may be found sufficiently strong to take the dressing; 
always observing to keep the heat of the- kiln as even and as 
moderate as possible,^ — just of sufficient strength to expel the 
moisture from the layers of clay as they are laid on. Much 
care should also be taken not to cover the fire too soon after 
being lighted, as that might extinguish it totally, and therefore 
the clods first put on should be of the largest description, that 
spaces may thus be left for the free admission of the heat. 
The smoke must be prevented from escaping ; but the progro^s 
of the fire, as it ascends, may be ascertained by occasionally 
thrusting a finger here and there through the surface; to 
which, £r it has approached very near, more matter must be 
added. 

The walls, when made of sods, should be beat close with the 
spade, in order to prevent them from drawing air, by which the 
burning of the clay would be much retarded; the kiln may 
then be immediately lighted; but if made with mud and straw, 
they should be permitted to dry before the fire is kindled. 
They should not, at first, be built higher than three to four 
feet, nor the inclosure be wider than ten, because the earth can 
then be flung easily over every part; the fuel will also be thus 
more easily placed, and the firing more conveniently managed. 
As it is not necessary that much neatness should be observed 
in the construction, a kiln of this size may be erected, under 
proper directions, by five or six men in the course of a day. 
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When the inside of the kiln, however, begins to 'be filled up 
with clay, then the wall must be raised as high as may allow 
the earth to be thrown on without much awlitional labour; 
and care should be taken, during the burning, to keep the 
wall fifteen or eighteen inches higher than the top of the clay, 
in order to prevent the wind from acting on the surface of the 
fire. As soon as the fire is strongly kindJed, the mouths of all 
the flues, except the one to windward, should be stopped, and 
even that will only be of use at the commencement of the 
process; for, if the fire burns with tolerable keenness, the sods 
of which the flues are composed will soon be reduced to ashes. 
Some people, therefore, dispense with the use of flues alto- 
gether; but the trouble of making them is very slight, and the 
want of them often occasions difficulty in the management of 
the fire. 

The kiln may be increased to any size, by raising a new wall 
round the former when that one has been burned through ; and 
in this manner kilns have been made so large as to contain 
more than 100 loads of ashes: but, as these walls cannot be 
equally pulverized, they should be broken down, and blended 
• with the contents of the kiln, as that is burning out No 
precise period can be fixed for the time which the operation 
wiJl occupy, as much will necessarily depend upon the quantity 
of matter, the nature of the fuel, its management, and the state 
of the weather; most accounte, therefore, afiirm, that it can be 
well accomplished — ^that is to say, both sufficiently burned, and 
afterwards cooled, in a few days; somcf in a fortnight; others, 
in a month; but Mr. Burroughs says,, that it requires about six 
weeks, and that it will not Uien be in good order for the land 
until after two months longer, for it will tike considerable 
time to reduce it to powder. When the kilns are burnt out, 
the ashes are still paler than the original clay, and are gene- 
rally in a powdery state, or are easily rendered so by a slight 
stroke of the shovel, either when filling the cart, or when they 
are spreading upon the ground: this, mdeed, should never be 
neglected if there be any appearance of lumps, for if the earth 
be not completely pulverized, it will have little other effect 
upon the land' than may be expected from bits of brick. The 
expense of burning clay in the kiln here described is stated to 
be, in Ireland, from Sd. to Ad. an Irish load, or about 40s, or 
50^. the Irish acre,>-equal to about 32«. Imperial measure ; 
but, with the usual inaccuracy observable in all accounts of 
manure per load, we are left to guess at its contents. 
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The chief art in barning is, to keep out the air, and keep 
in the smoke; which can only be accomplished by having the 
walls made quite close, and taking care to have ^ the tops 
always lightly covered with clay. If the smoke should af^ear 
coming out in spots here and there, cover those places with 
sods immediately; for by thus half burning or charring the 
earth, it is supposed that any vegetable matter which it con- 
tains will be preserved, and that the staple of the l&nd will not 
su^r. In short the kilns must be carefully attended to, both 
day and night, until the operation is completed. No rule 
can be laid down for the size of the clods, but those first laid 
on will burn more readily if dug up and dried a day or two 
before: if they be iMt)perly managed, that, however, is not 
absolutely necessary, and if once the kiln is fairly set a-going, 
no further fuel of any kind is required ; for the clay, though 
wet, will continue to burn, unless extinguished by careless- 
ness, as even the changes of the weather, except in very bad 
seasons, have very little effect upon it. It may, however, be 
proper to caution those who are not acquainted with the pro- 
cess, from opening any part cf the kiln in order to ascertain 
its progress; for although, firom its outward appearance, they 
may imagine the fire to be extinguished, it yet may be burning 
fiercely in the interior; and if the air be admitted, the main 
fOTce of the fire will draw to that hole, where it will blaze 
out, and thus the work will certainly be retarded, if not en- 
tirely stopped. Although the process is very simple, when 
well understood, yet, like every thing else, it requires some 
experience, and mistakes are continually made by workmen 
who, not being already acquainted with the practice, are apt 
to burn the clay into lumps. It is, indeed, difficult to describe 
the operation with sufficient accuracy to enable those who 
have never seen it done to burn properly. 

Burning in heaps, — Another common mode o/f burning 
earth, is to dig up the sur&ce of banks and headlands, or old 
borders, and, when dry, to cart it to a heap. The practice 
then is, to lay a foundation of earth, some inches thick, then 
haulm, straw, dry weeds, and a few bushes, whins, or any thing 
of the kind, upon which the pile is raised in the form of a cone, 
and enclosed with a wall of turf in the manner already de- 
scribed. When fuel is scarce, an experienced burner will 
light a small heap, and increase it to almost any extent, by 
pulling down part of the wall, drawing out a portion of the 
fire, and adding fresh earth. They are not uncommonly car- 
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ried to 12 yards in diameter, and in that case generally con- 
tain about 100 loads of ashes, at 96 bushels to the load. 

A nearly simihir method is also much practised in Su^lk, 
where the earth is burned in mounds, and it is called clod- 
burning. The clods are raked together in small heaps of. 
from four to eight bushels, at a rod distance, and burnt by 
placing them up(Hi a small quantity of haulm, or straw ; but 
this should be done very expeditiously, on the fire being pro- 
perly kindled, as otherwise it would, be exhausted before a 
sufficient quantity was heated; for which reason it is proper to 
light them early in the day, that they may be well covered 
before sunset Thii^ however, differs from paring and burn- 
ing, as it is not requisite that any weeds, at roots of weeds, 
should exist in the soil, for the veal earth alone bums or chars 
sufficiently; and as the smaller the heap, the less is the earth 
calcined, it is thought by some Jthat the better is the manure. 
The idea is, however, probably erroneous; for these small 
heaps are so quickly burned, that what is on fire at noon, may 
be completed before night: if despatch be an object, that may 
be attained by employing a gireater number of hands, whereas 
large piles cannot be effectually prepared without more con- 
stant attention and delay ; but, like the process of kilnrbuming, 
this operation also requires some experience to cari^ on the 
work expeditiously, and to burn close. 

Although the method of burning in heaps has the merit >of 
simplicity, yet the plan is objectionable, because this method 
of managing the fire subjects it in many instances, to be either 
extinguished, or to burn with such increased force as to con- 
vert any portion of the earth which consists of clay, into mere 
brick; besides occupying increased time and labour, and occa- 
sioning aif additional charge for cartage. It does not produce 
such good ashes as when the earth is calcined in a close kiln : 
neither has the same quantity of fiiel equal power; for, by the 
erection of walls, the heat is efiectually retained, and will 
continue for a long period after the fire has been extinguished ; 
whereas, in jthese round heaps, the air having full power ovei^ 
every part of the surface, tlie internal heat is sooner checked, 
and the smothering process — which is considered essential to 
the value of the manure — cannot be so perfectly accom- 
plished. Besides, as the walls are ultimately converted into 
ashes, their cost only amounts to the trifling additional charge 
o? the labour of their erection. 

Burning with Ume^ is also a pkn which has been adopted 
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with much apparent advantage bjr Mr. Curwen, both when 
applied to the surface soil, and to clay taken from the ander 
stratum. The method is as follows : — 

* Mounds of 7 yards in length, by 3^ in breadth, are kindled 
with 72 bushels of lime; first, a layer of dry sods, or parings, 
on which a quantity of lime is spread, mixing sods with it,— 
for he doubts whether clay can be properly converted into 
ashes without a mixture of surface soil, as it is in that case 
either calcined, or not sufficiently burned. Tlien a covering 
of eight inches thick of sods, on which the other half of the 
lime is spread, and covered a foot thick ; the height of the 
mound being about a yard.' 

*In twenty-four hours it will take fire. The lime should be 
taken immediately from the kiln ; but it is better to allow it to 
ignite itself, than to effect it by the operation of slaking by 
water. When the fire is fairly kindled, fresh sods should be 
applied ; and it is recommended to obtain a sufficient body of 
ashes from the sods befo^^ any clay is put upon the mounds. 
The fire naturally rises tq the top; it takes less time, and does 
more work to draw down the ashes from the top, and not to 
suffer it to rise above six feet' 

Mr. Curwen also says, *That the former practice of burning 
in kilns was more expensive, did much less work, and in many 
instances calcined the ashes, and rendered them of no value.' 
On which it may be observed, that, with regard to the expense, 
the difference in labour in fkvour of the practice of burning • 
with lime cannot be very material, for it only conasts in the 
charge of raising the walls, with a little more attention to the 
fire, and will not amount to so much as the cost of the lime. 

Application. — The chief point to be observed in the appli' 
cation of these ashes is — ^that they be thoroughly pulverised, 
or at least brought into a state as nearly resembling powder 
as may be found practicable ; and this cannot be effected 
uyless the heat be so confined as to prevent it from spreading 
to a fiame, tor in that case the clay will be assuredly burned 
to bricks, and to this mistake many failures in experiments 
have been attributed. The term * ashes'* may, indeed, in this 
sense, be deemed somewhat misapplied ; but we know not any 
other that will more clearly convey our meaning, though our 
readers will doubtless comprehend, that the process is to stop 
short of that state of hardness which is produced by tlie brick- 
kiln. In effecting this, care should be taken not to burn clay 
that has been much sun-dried, for if put on the kiln in that 
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■late, it will produce Imnpii whiok wiU not be eaflflj^tnokeii, 
even by a. nutUet 

The best time for beginning the operation is when the 
weather eetB in fair, in spring; but the land shoald also be well 
cleaned, and brought into fine tillh, in order to allow of the 
eoil bei% iatimately blended with the ashes. When laid 
upon arable land, they should therefore be brought, as nearly 
as poesible, into a state of powder, if intended for com ; but 
when applied to green crops, they may be used somewhat 
coarser. 

Regarding the tpedet qf earth to be burned — strong clay 
is the best for the purpose, for its adhesive properties being 
destroyed by the process, it will become good manure for land 
of the same sort, and will be found advantageous to ground of 
almost any description; but when light soils are burned, (a 
practice,. towever, which we have shown to be in general dis- 
advantageous,) the ashes are not calculated to apply to similar 
land, but should be laid upon strong clays or tenacious loam. 

The quantity qf AtheM to be applied to the land may be 
varied acccnrding to its quality. Viewing its effect as chiefly 
mechanical, the more adhesive the soil, the greater will be^ 
the amount required : for, as strong clays are apt to fun to- 
gether alter heavy rains, and to retain the water upon the 
surface instead of allowing it to penetrate to the pan below, 
the larger the quantity of matter which may have the efiect 
of rendering them porous, the better; and it9 application to 
such ground hardly admits of any limit In no case will it be 
found prejudicial; and, from what may be gathered from the 
foregoing experiments, as well as from the information of other 
practical men, we think that it should never be laid on any 
land in a less quantity than 800 bushels per acre. 



CHAPTER X. 

MINERAL MANITRBi CONTIinnBD.— «ALT — ^NmUB. 

Salt of various qualities is produced in several countries, 
and known aocordinef to the different sources from which it is 
obtained — whether m>m the waters of the sea, from salt- 
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BpringsTor from mines. It cannot, ^lierefbre, be strictly called 
a mineral, unless when found in the state of rock:«alt ; yet, 
partaking of the nature of that fossil, and not having liere to 
consider ' its effects in any other light than as a manure, we 
deem it unnecessary to enter upon any discussion of its pe- 
culiar properties when manufactured, and shall, therefore, . 
confine' our observations to its effects upon the soil. 

It has been represented as operating iis a mamu'e upon 
arable land by its tendency to p^mote putre&ction, as well as 
by stimllating the powers of vegetation, through its absorption 
of moisture from the atmosphere; as beifig destructive of weeds 
and insects, and a preventive of^ rust; as improvii^ the herb- 
age of grass-land, destroying the moss, aftd rendering fodder 
palatable which would be o3ierwise refused by cattle ; and as 
acting as a condiment conducive to the health of all animals. 
It has been successfully applied^ some soils under peculiar 
eircumstances; yet, except in cases where its use has been 
rather governed by local facilities than by any conviction 
of its real value, fiirmers do not - appear to have generally 
availed themselves of its advantages as a manure, though it ^ 

*is gradually creeping into use for live stock. It is, indeed, 
admitted on all hands to be noxious to the whole tribe of slugs, 
and worms of that description* though we have yet no proof 
which can be, relied on of its preventing the ravages of the fly 
on turnips; its eflfects in correcting the faults of sour pasturage 
and spoiled fbdier seem also to rest upon grounds which can 

. hardly be doubted.* There are also proora of its power in 
checking the rust in com ; for although that diiease has been 
generally attributed to the varying changes of the atmosphere, 
yet it was stated in the evidence of Dr. Paris before the Salt 
Committee, that it was the practice of many farmers in Corn- 
wall to spread about SO bushels of salt, the refuse of the pilchard 
fishery, weighing 56 lbs. each, per statute acre upon their 
land, a fortnight previous to the sowing of turnips; and they 
all agreed tluit they never had any rust on the following crop 
of wheat where this was adopted, thougk. before they were 
greatly afiected by it In the course of a very minute inquiry 

. -r—^ 

* Salt destroys reriniii by making them void the contents of their bodies ; 
such evacuations being too powerful for them to withstand. — Lord Dundon- 
aid on Chemical 'Agric, p. 138. See an experiment in proof of this, in the 
« Farmer's Magazine, vol. xviii. p. 440, in which it is stated that grubs, full 
of food, when placed in fresh earth in which some young roots of grass were 
transplanted after being very slightly pickled with common salt, were in 24 
hours reduced to mere skins, and two out of three dead. 

N 
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into the eatures of nist, ondertaken some yean ago in this 
country, and afterwards continued at diflerent periods on the 
Continent, it also appeared, that it was never experienced in 
the immediate vicinity of the sea, unless when the ground was 
greatly over-manured ; and that when sea-ooze or sand was 
employed as manure, it was prevented. This, however, does 
not apply to the practice of steering seedr-wheat, which can 
only have the effect of purifying it, but cannot, it is presumed, 
ppevent the grain from afterwards receiving infection from the 
air, and which, indeed, applies rather to amutf than to rust or 
mildew. Its influence in forwarding the putrefaction of ma- 
nure depends upon the quantity in which it is employed ;* and 
although its property of absorbing moisture frpm the atmo- 
sphere, and retaining it in the ground, constitutes, perhaps, its 
chief value, when applied to light soils and in dry summers, 
vet, on heavy land and inavet seasons, its power seems to 
have little effect: it has therefore fallen into disrepute with 
many persons who have tried it without due attention to these 
circumstances. It is, indeed, evident, that the extravagant 
expectations entertained of it by some, and the disappointment 
^experienced by others, have been occasioned by the contingent 
nature of its character, which, depending not alone upon the 
amount in which it is used, but also on the quality of the soil 
and on the state of the weather, must render it occasionally 
ineffectual. That it contributes to the health of animals is a 
fact now universally granted; though its •specific virtuesi 
when administered in different quantities to stock of various 
species, age, and condition, have not yet been sufficiently 
ascertained, nor have we now to consider of its employment 
for that purpose. We therefore neither accord in all that has 
been assumed in its favour, nor yet in its disproval. 

Application of Salt. — ^Nothing decisive has been ascertained 
regarding either the quantity or season in which salt should be 
laid upon the land. It appears, however, that its effects are 
most visible and satisfactory when applied to hot, dry soils, 
and in very warm summers; but on cold, wet land» and in 

* If ased in large quantities, it is antiseptic ; but if moderately mixed up 
witli composts, it has been found to promote the putrefaction of the vegetable 
and animai substances which they contain. The quantity has, indeed, been 
stated as high as a ton to the acre : but this is either foul salt, which has 
been used in the fisheries, or tlie refuse of brine which has been manufkc- 
tured, and which cannot be estimated at more than one-half, or perhaps 
one-third, of the weight of pure salt.—Sir H. Davy, Elem. of Agric. Cbem., 
4to p. 395 : Cheshire Report, p. 9S7. 
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rainy seaBons, or under a humid climate, its powers seem to 
become neatndized, and of little value. We are of opinion 
that, on arable land, it will be &und more advisable to , 
lay it on before sowing*, than either with the seeds, or after- 
wards as a top-dressing. If applied, for instance to a clover 
ley, either a few weeks before seed-time, or immediately after 
the first crop is off, it would efiectually banish the slug; and it 
has been justly observed, that, if all stubbles (not laid down 
with seeds) were to receive a slight dressing of salt before 
winter, it would not only tend to keep the land free from the 
slug, but probably also otherwise benefit the soiL 

In preparing the land under the faUotD^ocess^ it has been 
recommended to spread from 30 to 40 bushels per acre for the 
purpose of destroying the roots and insects in the soil, and 
breaking all the tough and adhesive clods which are found to 
be so troublesome in working the ground. This should be 
done in autumn, some time before the first ploughing; as the 
salt being thoroughly incorporated with the soil during the 
spring and summer following, its strength will be so materially 
reduced by the time when the seed is sown, that instead of 
injuring, it has been found to promote vegetation. With 
regard to the destruction of insects, that object can, however, 
be attained with half the quantity: and we must again caution 
our readers against the indiscriminate recommendation given 
of the use of salt, without distinguishing whether it is foul 
or pure: on the application of 40 bushels of the latter, vegio- 
tation ceases. 

When applied in composts, it is said to have been found 
more efiectual than lime. It has been tried in Cheshire on 
barley and seeds, and greatly exceeded the most sanguine ex- 
pectations that had b^n formed of it. A quantity of refuse 
salt having been also mixed up with earth, and another portion 
of the same earth with lime, the vegetation of that part of the 
field upcm which the salt was laid was by far the healthiest 
and the most vigorous. In Ayrshire it has been mixed with 
32 bushels of lime-shells, and either spread singly or made up 
into a compost with 40 cart-loads of peat-moss, and has thus 
been found peculiarly favourable to the growth of wheat and 
beans. In those parts of the coasts of Cornwall where the 
pilchard fisheries occasion considerable quantities of salt to b^ 
condemned, it is also much used as a preparation for turnips 
in composts mixed up with sea-sand, and spoiled fish, dung, 
and rotten slaty earth, in various proportions, to which from 
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40 to 60 bushielfl of lime are commonly added. The quantity 
of this kind of compost commonly applied to an acre, is usually 
about a ton of the fish and salt, — more or less as the fish pre- 
vails, and in that country it has been long considered as a meet 
valuable and lasting manure, though probably its efiects may 
be at least equally due to the oil and refuse filsh, as to the salt 
with which it is combined. It may also be advantageously 
mixed with stable-dung alone. 

On meadow ground, Mr, Hollinshead advises the fiirmer *to 
sow six bushels of salt per acre, immediately afler the hay is 
got in; which will not only assist vegetation, and cover the 
race of the ground with grass, but will induce the cattle to eat 
up the eddisli.' For pasture land, he however recomm^K)^ 
the application of ibuL salt at the rate of 16 bushels per acre ; 
or, which he seems to prefer, to apply it in the same quantity, 
mixing with every 16 bushels of the salt 20 loads of earth, 
turning it two or three times, to incorporate it, and laying it 
on in the autumn. 

In frosty weather, it has excited the surprise of many per- 
sons that, when the land was quite white through heavy hoar- 
frost, ground which had been top-dressed with salt remained 
perfectly green, and apparently free from its efiects.' It is, 
indeed, known to chemists to be an enemy to congelation ; but 
we have, as yet, no practical knowledge of its effects, in that 
view, upon vegetation, nor are we aware that its application 
would tend to preserve crops from the consequences of frost 

The quantity of pure salt recommended to be applied to 
land as manure is from 4 to 16 bushels per acre, beyond 
which it has been generally found to become injurious to crops 
when sown with the seed; but, if laid in the autumn upon land 
intended for a clean summer fallow, from 80 to 40 bushels may 
be spread, according to the condition and nature of the soil. 
In the directions tor its use given in the recent treatises of 
Mr. Cutbbert Johnson, from 5 to 20 bushels are assumed as 
the limits of its application to different crops; and although 
we think that, in most cases,- the latter quantity would be 
found too large, and that, in all, the rules for its adoption 
savour too much of theory, yet as, with due discretion, in 
many instances they may serve as guides for its employment, 
we hero transcribe them with very slight alteration : with this 
observation, that they only apply to the first year's manuring; 
though it has been stated by Mr. Hollinshead and others, that 
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an annual application of a much less quantity will always 
keep the land in a state of the greatest fertility: — 

For wheat and rye, 10 to 20 bushels per acre, put on afler 
the seed has been harrowed in; the earlier the better, but may 
be done until March. 

For barley, oats, peas, and beans, 5 to 16 bushels per acre. 
For these crops it has however been found beneficial, in the 
west of England, to lay it on after the seed has been harrowed 
in ; but in counties, less humid, it would be more advantageous 
to spread it in January or February. 

For turnips, and most green crops, 5 to 16 bushels per acre, 
put on about a month before seed-time ; or in J^Lnuary or Feb- 
ruary, as tlie salt will then meet the insects in their weakest 
state. Mr. G. Sinclair, however, says — ^that, for the destruc- 
tion of slugs, salt should be used in not less quantities than 10 
or 15 bushels per acre, applied to the surface of the land. 

For potatoes, 10 to 20 bushels per acre in January or Feb- 
ruary, if no other manure be used ; but if a light dressing of 
dung be intended at the time of planting, then half the salt to 
be spread after the plants have been covered in. 

For hope, 15 to 20 bushels per acre, in November or De- 
cember. 

For grass-land, 10 to 15 bushels per acre in the autumn, 
and, if possible, not later than November; but may be put on, 
without injury, until February. If applied' to the extent of 
40 to 50 bushels, the old turf will be completely destroyed,* 
but has been generally succeeded by a new sward of sweeter 
herbage. 

In Dacre*s 'Testimonies,' it is said, that although the fer- 
tilizing qualities of salt, when used by itself as a manure, are 
very great, it yet requires discretion to guard against putting 
on too much: a few bushels to an acre are sufficient If any 
large quantity be put on, it will by its pungency and strength 
destroy vegetation for a time ; but afterwards, when the salt 
has been well dissolved in the soil, the land becomes very 
rich. That when mixed with dung and other manure, it is 
highly efficacious: but the safest way of using it is, to sprinkle 
it occasionally over the dung in the cattle-yards, that it may 
amalgamate with it and ferment. ' 

The effects, as ascertained by the result of its use upon the 
Continent, are described by that eminent agriculturist, Von 
Thaer, to be nearly similar to those we have stated. When 
applied in large quantities, vegetation seems completely 

N 2 
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stopped; but when the salt has heen washed in by the mtn, 
and partly decomposed by the mould, it adds to its force during 
several following years. On rich land, when spread in small 
quantities, it produces very sensibly favourable efSscts, though 
of short duration; but if laid upon a poor soil, in an equal 
quantity, it has been found wholly inefiectual. 

Nitre, or saltpetre, as it is more commonly called, though 
of more powerful effect than common salt, is yet so rarely 
employed as manure, and must necesQUuly be so limited in its 
use for that purpose by the scantiness of the supply, that we 
should hardly have adverted to it, except as matter of se- 
condaVy interest to a few speculative farmers, had not our 
attention been called to it by some papers which lately ap- 
peared in the 'Quarterly Journal of Agriculture** From 
these we loam, that it has for some years past been used in 
parts of Hertfordshire, and appears to be rather on the in- 
crease ; that good crops have been produced by it, where crops 
never Were good before; that it has been chiefly ^ applied to 
wheat, barley, oats, and grass in the early part of spring, sown 
over the crops >iii the proportion of 1 to H cwt per acre; and 
that tiie common price is about 25s, per cwt 

As to the soil, which is the most benefited by its application, 
there is, as usual, much disagreement ; but it is generally re- 
garded as &vourable to chalky land, and the accounts all con- " 
cur in representing its effects upon grasses in general, but 
particularly on clover, as being very, striking. It is also 
generally said to succeed best if sown in damp weather; that 
It should be pounded till it will run through a wheat-sieve, 
and may be sown by itself, but it is not uncommonly mixed up 
with ashes. It is, however, of various qualities, which differ 
exceedingly in strength, and make a proportionate difference 
in its effects upon the land, by inattention to which errors may 
be occasioned in its application. From its analysis, as made 
by Sir H. Davy, it appears that wheat contains more nitre than 
any other product of a fiirm, and- it was therefore expected to 
be peculiarly favourable to the growth of that grain :* the fact, 
however, seems at variance with this theory; for, although it 
has generally occasioned an increase of straw, the yield of 
■ ■■ ■ < — — ■ 

* It is known by chemises a*s nitrate of potagt ; and, according to tliia 
analysis, consists of one proportion of azote, six of oxygen, and one of potas- 
sum. Sir Humphry Davy says, that it may possibly furnish azote to form 
albumen or glutten, in those plants that contain it. 
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l^ram has not l)een improved, and the crops faaye, in many 
instances, been found unusually subject to mildew. 

Application. — In answer to some information, requested of 
Lord Dacre, who has applied it to his land, his Lordship 'says, 
that he considers it may be advantageously used as a top- 
dressing to present crops, in March or April, at the rate of 1^ 
cwt per acre; but that it appears to be most profitable to Lent 
corn and grasses, — both permanent 'and artificial. Its effect 
upon meadow land is great; but, inasmuch as it presses upon 
tiie stronger grasses, it may, and probably does, smother the 
dwarf herbage. His Lordship doubts its having strength to 
bring wheat to full maturity, though its effect upon the straw 
is immediate, and great No mildew has attended it; but it 
produces a rank and dark appearance in the stalk. 

Mr. Curling, of OfHey Holes, says it succeeds equally well 
on all soils, on any sort of corn, or natural or artificial grasses; 
that it causes an- equal increase of both straw and grain, and 
is far superior to any other light manure. He has not, how- 
ever^ observed any effect on the succeeding crop; in which he 
is corroborated by other accounts. Generally, it has beea 
found most beneficial to grass-land ; it is destructive to wire- 
worms,* slugs, and other insects, and it is recommended to be' 
sown after the crop is well up, intimately and carefully mixed 
with ashes, at the rate of li cwt. tp a small cart-load, for one 
acre of land. 

Regarding the quality^ it seems the goodness is measwQ^ 
by the angle at wbich light is refracted in passing through it; 
an angle of 5*^ is called par, and the variations in value are 
made diminishing .or increasing — not the price, but the quan- 
tity ; for as the quality is better as the angle is less, an allow- 
ance in weight is made accordingly. The inferior sort con- 
tains common ^It. It is tested at Apothecaries' Hall, and the 
quality marked upon the bags, so that any one who takes 
the trouble of attending the quarterly sales of the East India 
Company can at once ascertain its value; but deceptions are 
constantly practised by the dealers, and as the trade will, 
perhaps at least at the outset, be less carefully regulated 
under the new system than formerly, it is not improbable that 
these frauds will be increased. 

. . s 

* There is a remarkable instance mentioned by Mr. Crabb, of Temple 
Dinsley, on whose kind a field of barley was much iqfested with the wire- 
worm, bat on top-dressing it with saltpetre, in the month of May, they all 
died after the first shower of raia. 
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ried to 12 yards in diameter, and in that case generally con- 
tain about 100 loads of ashes, at 36 bashels to the load. 

A nearly similar method is also much practised in Suffi)Ik, 
where the earth is burned in mounds, and it is called clo€^ 
burning. The clods are raked together in small heaps of. 
from lour to eight bushels, at a rod distance, and burnt by 
placing them upcHi a small quantity of haulm, or straw; but 
this should foe done very expeditiously, on the fire being pro- 
perly kindled, as otherwise it would be exhausted before a 
sufficient quantity was heated ; for which reason it is proper to 
light them early in the day, that they may be well covered 
before sunset This; however, differs from paring and burn- 
ing, as it is not requisite that any weeds, or roots of weeds, 
should exist in the soil, for the veal earth alone bums or chars 
sufficiently; and as the smaller the heap, the less is the earth 
calcined, it is thought by someXhat the better is the manure. 
The idea is, however, probably erroneous; for these small 
heaps are so quickly burned, that what is on fire at noon, may 
be completed before night: if despatch be an object, that may 
be attained by employing a greater number of hands, whereas 
large piles cannot be effectually prepared without more con- ' 
stant attention and delay ; but, like the process of kiln-buming, 
this operation also requires some experience to cari^ on the 
work expeditiously, and to bum close. 

Although the method of buming in heaps has the merit ^f 
simplicity, yet the plan is objectionable, because this method 
of managing the fire subjects it in many instances, to be either 
extinguished, or to bum with such increased force as to con- 
vert any portion of the earth which consists of clay, into mere 
brick; besides occupying increased time and labour, and occa- 
sioning ai{ additional charge ior cartage. It does not produce 
such good ashes as when Sie earth is calcined in a close kiln : 
neither has the same quantity of fuel equal power; for, by the 
erection of walls, the heat is effectually retained, and will 
continue for a long period after the fire has been extinguished; 
whereas, in ^hese round heaps, the air having full power over 
every part of the surface, the intemal heat is sooner checked, 
and the nnothering process — which is considered essential to 
the value of the manure — cannot be so perfectly accom- 
plished. Besides, as the walls are ultimately converted into 
ashes, their cost only amounts to the trifling additional charge 
of the labour of their erection. 

Burning with Ume^ is also a plan which has been adopted 
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with much apparent advantag^e by Mr. Curwen, both when 
applied to the surface soil, and to clay taken from the under 
stratum. The method is as follows : — 

'Mounds of 7 yards in length, by 3^ in breadth, are kindled 
with 72 bushels of lime; first, a layer of dry sods, or parings, 
on which a quantity of lime is spread, mixing sods with it, — 
for he doubts whether clay can be properly converted into 
ashes without a mixture of surface soil, as it is in that case 
either calcined, or not sufficiently burned. Tlien a covering 
of eight inches thick of sods, on which the other half of the 
lime is spread, and covered a foot thick ; the height of the 
mound being about a yard.' 

'In twenty-four hours it will take fire. The lime should be 
taken immediately from the kiln; but it is better to allow it to 
ignite itself, than to efi^ct it by the operation of slaking by 
water. When the fire is fairly kindled, fresh sods should be 
applied ; and it is recommended to obtain a sufficient body of 
ashes from the sods befoj^ any clay is put upon the mounds. 
The fire naturally rises tQ the top; it takes less time, and does 
more work to draw down the ashes from the top, and not to 
suffer it to rise above six feet' 

Mr. Curwen also says, *That the former practice of burning 
in kilns was more expensive, did much less work, and in many 
instances calcined the ashes, and rendered them of no value.' 
On which it may be observed, that, with regard to the expense, 
the difference in labour in &vour of the practice of burning 
with lime cannot be very material, for it only consists in the 
charge of raising the walls, with a little more attention to the 
fire, and will not amount to so much as the cost of the lime. 

Application. — The chief point to be observed in the apjdu- 
cation of these ashes is-^that they be thoroughly pulverised, 
or at least brought into a state as nearly resembling powder 
as may be found practicable; and this cannot be effected 
uyless the heat be so confined as to prevent it from spreading 
to a fiame, tor in that case the clay will be assuredly burned 
to bricks, and to this mistake many failures in experiments 
have been attributed. The term * ashes* may, indeed, in this 
sense, be deemed somewhat misapplied ; but we know not any 
other that will more clearly convey our meaning, though our 
readers will doubtless comprehend, that the process is to stop 
short of that state of hardness which is produced by the brick- 
kiln. In effecting this, care should be taken not to burn clay 
that has been much sun-dried, for if put on the kiln in that 
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but 9l«y, of a^ mrltst uid stroqg loams, are well adapted to the 
p^rpose. It haMf however, been obeerved by Mr. Burroughs, 
* th«it this mode q€ preparing earth, as a manure, is upon a 
principle very different fro.m that' of reducing it to ashes; and 
though the e^ect produced on the land to which it is applied 
may be apparently the same, yet the torriiied* (dried by fire, 
or scorched) 'substance, is by far more permanent The 
chemical di^erence in their preparation is this : — In reducing 
the soil to ashes, much of its fertilizing properties are dissi- 
pated, and its vegetable matter destroyed; but, when only 
torrified, those properties are preserved, and its vegetable mat- 
ter oply reduced to a state njore valuable as the fo«l of plants.* 

* There are two sorts of burned earth, — 1st, that which is 
obtained from the surface, of which we have already treated; 
and, 2ndly, that which is dug from the sub-soil.' * Subsoil, 
calculated for this purpose, may be said to be of two kinds, viz., 
adhesive clay, and calcareous earth: the former seldom pos- 
sessing any fertilizing properties in its natural state; but the 
latter is, even in that state, generally a valuable substance. 
As alteratives to the soil, tiiey may be good applications, if 
appropriately applied, and may produce fertility accoidingly; 
but by puttmg tKem through a process of torre&ction, bow- 
ever naturally deficient in fertilizing properties, they can be 
converted into valuable manures.' 

Mr. Naismith also says, *that when cohesive earth has 
undergone this operation, and is afterwards reduced to powder, 
all its tendency to coherence is lost, and its particles lie com- 
pact, without uniting. It seems to have the perfect consist- 
ence of a fertile soil; for com sprmgs quickly, and tillers 
abundantly on it; and if a little dung-juice be given firom time 
to tivie, it will grow luxuriantly to maturity. It has also a 
strong tendency to promote fertility when applied to other 
soils ; and even a very slight torre&ction of the sail has a 
great effect 

Effects of burnt clay. — From this we should be led to con- 
clude that a very material difllerence would be found to exist 
in earth thus merely dried; for there can be no doubt that its 
properties must depend upon the quantity of vegetative matter 
which it contains. But it is difficult to draw the line between 
this process of torrefaction and that which consists in burning 
the earth to ashes; for if the clay be merely dried, the next 
rains will reduce it back to its former state, by which the soil 
cannot be benefited ; and if the fire be advanced to a degree 



ON MANURES. 143 

much stronger, it will probably have the efiect of coiunimiDg 
the earth to ashes, in the qualities of which no perceptible 
difference will be found. In the latter state, indeed, we are 
L strongly of opinion that its effects are purely mechanical — 

' actings upon heavy soils me'^ly by correcting their tenacity, 

and rendering them less stubborn ; but this will doubtless con- 
tribute greatly to their fertility, though it cannot be considered ^ 
as a nutritive manure. 

The stress which has been laid upon the supposed value of 
some kinds of burned clay, in consequence of the calcareous 
matter contained in the subsoil, is probably overrated ; for it is 
seldom found, in soils of that description, in such abundance 
as to be of much service as a manure to other lands. We 
learn, indeed, from an experiment of General Beatson, that 
when even the surface soil has been burned, no difierence was 
found between the efiects of that, although containing vegeta- 
^ tive matter in the sward, and the ashes of common clay; 
though the quantity applied was perhaps too small to warrant 
any positive conclusion. We, therefore, think that the ideas 
which have been entertained of the effects of this manure, 
are rather too sanguine; and we are decidedly of opinion that 
the expectations of those of its advocates who imagine that 
'burnt clay will supersede the dung-cart* will be disappointed. 
It appears, indeed, from a more recent essay by Mr. Bur- 
roughs, on the cultivation of white crops, that be has not been 
so well satisfied of its good effects as to persist in its use 
instead of &rm-yard manure; for although we there find him 
recommending the use of the latter, he yet makes no allusion 
to burned clay. In Scotland, also, where the burning of clay 
was a few years ago very extensively practised, we learn that 
it has since fallen into considerable disuse. There can, how- 
ever, be no doubt that clay ashes may be beneficially used ; but 
it does not appear from past experience that they can preclude 
the use of lime on soils not formerly dressed with it. 

We make no apology for the length of these extracts, for 
the subject is of great importance, and although we entertain 
doubts of the accuracy of the inferences drawn from the experi- 
ments by some writers, yet that should not prevent any farmer 
who possesses the means, of satisfying himself by similar trials, 
from ascertaining their effect by actual practice. It is true, 
. that the nature of some soils does not admit of it ; in others, 
the land is in many cases so valuable, that almost every inch 
of it is in profitable use; and as it requires about 150 square 

M 2 
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manure .whatever, from the impossibility of |^etdog ibid-ma« 
nure for mpre than one-third or fourth of their fallowa The 
turnips upon such unmanured land were consequently very 
indifferent; and the benefit of sheep feeding upon their tops — 
for of bottoms they seldom had any — ^was very trifling. Since 
the use of bones, has however, become general, the turnip 
crop has been, in many instances, ten-fold, and in few less 
than four or five-fold its 'former bulk. All the succeeding 
crops of grain and seeds have been amazingly increased, and, 
upon the four or five-«hift system, there is no doubt the land 
will go on progressively improving, requiring a less quantity 
of bones annually, from its increased fertility and power." 

On light loamSf the returns to the Doncaster Committee 
give bones a preference to farm-yard dung. And we learn 
Siat, upon the calcareous soil of the YorkiSiire Wolds, heavy 
crops of turnips have been raised from 16 bushels per acre of 
bones, while in the same field, and under similar circum- 
stances, but manured from the farm-yard at the rate of from 8 
* to 10 tons per acre, the turnips have been of the most interior 
description. 

On peat soils, if previously drained and laid dry, their ad- 
vantages are reported to be so striking, that from fifteen to 
twenty bu^els of dust per acre, drilled, have been also found 
to very far surpass the ordinary dressing of &table-dung, and 
even of lime and pigeons' dung. 

On grca>els, the reports are meagre and contradictory, 
though perhaps reconcilable in principle, as it has been justly 
observed, that " a gravelly soil may embrace every variety of 
texture and qq^lity, from the light dry sand to the water- 
logged yellow clay — preserving in each the necessary admix- 
-ture of stones and grit" To wet gravel, their application has 
been found decidedly unfavourable. 

[It is much njore economical to treat bones with acid than 
without It has been found that burned bones are better than 
those not burned — and that there is an advantage in using 
boiled bones rather than fresh. Of the acids, sulphuric is 
better than muriatic; because it is cheaper, has greater spe- 
cific gravity and contains less water. In a dry season, how- 
ever, we should give the preference to the muriatic acid, since 
the chloride of lime formed, if not rather more fertilizing and 
soluble than the sulphate of lime, has greater attraction for 
moisture. The smaller the fragment of bones submitted the 
better, as they will be more ree^ily acted upon and require a 
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much less proportion of acid and water. The proportion must 
be determined by the specific gravity. We take that, ranging 
from 18.45 to 18.50. Four bushels of bone-dust will weigh 
about 180 lbs.; oflen less, rarely more. This contains carl^ 
nate of lime, 12^ lbs. About 10 lbs. of sulphuric acid is neces- 
sary to convert this to gypsum. The quantity of phosphate of 
lime, in the four bushels of bone-dust is about 106 lbs. To 
change this into about half gypsum and half super-phosphate 
of lime, will require about 33 lbs. of acid. Thus to 180 lbs. of 
bone-dust not less than 43 lbs. of acid will be required. About 
11 lbs. of water should be used. This raises the heat and thus 
facilitates the solution. The water should be applied first, 
with a watering pot, so as to completely moisten the bon6^ 
dust The bones becoming partially saturated, the acid, from 
its great affinity for it, "rushes as it were, into the pores of 
the bones in search of it,*' and thus the bones are more readily 
acted upon. The best vessel fbr the purpose of mixture is an 
old sugar hogshead, with its hole stopped up by plaster of 
Paris. Great care should be taken in handling the acid, as it 
is a dangerous substance — and carelessness may produce fear- 
ful accidents. When no other manure is applied to a turnip 
field — the above proportions — four bushels of bone-dust should 
be applied — but the acid had better then be increased to 60 lbs. 
to the four bushels. It will richly pay, however, to apply it 
in the following proportions: — twenty bushels of ashes, a small 
proportion of night-soil and four bushels of bone-dust treated 
with 60 lbs. of acid and 15 lbs. of water. For turnips, espe» 
cially Swedes, it is the most valuable and economical top* 
dressing which can be used. In truth, it is Ihe only manure 
which can be relied on for Swedish turnips. This matter may 
be regarded as conclusively settled. A very convenient way of 
applying this manure, is in a liquid state, by means of a water 
cart. Or, it may be mixed with the ashes,- in the proportion 
before mentioned and applied with a drill.] 

Composts. — ^The fermentation of bone naturally leads to the . 
consideration of the subject of forming a compost of bones with 
earth and other substances, by a mixture with which they soon 
become decayed and pulverized — a practice which is stated in 
the Doncaster Report to have been recommended by several very 
intelligent &rmers, thirteen of whom, solely from the results of 
their own experience, describe its efiects as superior to those of 
bones used singly. With some of these, it is the practice to 
mix 50 bushels of bones with 5 loads of burnt clay, or good 
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awlh pcv Mire; by which diem^g, the crppe be^cen ftUow 
and ftilo.Wt excepting clpver, appear to have been increased 
one fifth in value. Others use 40 byshels of b9i:\e8, brokei^ 
firom two to three inches, in a. compost with 5 loads ^f farnfi- 
yard manure, and a sufficient quantity of earth, the effect of 
which has been felt on the wheat crop at the end of the four- 
opurse system. Many also mix up dung, soot, rape-dust, and 
Uie ashes from weeds and house fires, with the bones, by which 
great heat and consequent fermentation is occasioned. 

The most general practice, however, is to form the compost 
entirely of U>nes and yard muck, mixed, in various propor- 
tions, with 

• 

From flO bushels of bones to 4 or 5 of duQf . 
ao do. 4 do. 

13 do. 8 do. 

This, if the heap be well covered, will no doubt decompose 
the bones very rapidly; aiid one person states, "that he has 
used as much as 35 bushels of bone-dust, per acre, without 
manure, in the same field where he laid six loads of fold ma- 
nure, and ten bushels of bone-dust; but the turnips on the 
part manured with bone-dust alone were not so good as 
those on the part manured with the compost and the succeed- 
ing crops were still worse in comparison." 

As the great amount of bones now actually consumed as 
manure, besides the quantities applied to other purposes, may 
reasonably excite an apprehension that the still increasing 
demand will soon exceed the supply and consequently raise 
the price, a correi^Mndent of the "Quarterly Journal of Agri- 
culture,'* has suggested the following economical method of 
employing them, which he has used for the last two years, 
and by which he states that he has obtained heavy crops of 
turnips. 

He forms a compost, as the manure for one imperial acre, 
of 8 bushels of coarse bone-dust, with not less than double that 
quantity of coal-ashes, which may be generally procured for 
about 6». per ton. The ashes should be carefully collected in 
dry weather and placed under cover, in order that they may 
be kept free from moisture ; or, if that be difficult, they may 
be strewed with a dusting of quicklime : after which they are 
to be riddled as small as the dust Itself^ for otherwise, if sown 
with a drilling-machine, they will not pass easily through the 
hopper. The bones are then mixed with the ashes; the mass 
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ferments, and evolves a considerable degree of heat, when 
thej soon become fit for use. 

Turnips raised with this compost, he affirms to have always 
possessed the same characters of a close crop, firm root, and 
nardiness to resist the rigours of winter, that turnips raised 
with bone-dust alone evince; in proof of which, he has sold 
them for 7/. per acre to be eaten oflf by sheep. He, however, 
supposes tliat it is the bone-dust alone which secures to the 
crop whatever nourishment may be imparted to it at the 
future stages of its growth, in which he is doubtless correct ; 
but in imaginmg that he has thus discovered a mwe economi- 
cal mode of their application in their effect upon succeeding 
crops, we imaging that his further experience will show him 
that he has teen deceived; for although the fermentation of 
^e bones, occasioned by the application of the ashes, may in- 
crease their power upon the actual crop, it will be propor- 
tionably diminished in those which follow, and we think-that 
the instances which we have already stated must convince 
practical men that the durability of their influence upon the 
soil depends on the quantity in which they are applied. 

Application. — Independently of the decided fertilizing pro- 
perties of bones, when applied to dry and light soils, they have 
the great advantage of being procurable at a small expense 
of carriage, which diminishes the labour of teams to a great 
extent; for one wagon-load of 100 bushels, broken small, will 
in most cases be found equal to 48 cart-loads of yard manure. 
They are also capable of being preserved during a long time, 
when kept dry, without incurring damage, and thus may be 
stored up during the winter season, when &rm business is not 
pressing; added to which, they leave the land freer from 
weeds than when it is manured with dung. This and their 
suitableness to the drill husbandry, renders them peculiarly 
adapted to the cultivation of turnips — ^to which, indeed, they 
have been the most universally applied; and we need not 
remind our readers, that on the success of that crop generally 
depends those of the whole succeeding course. The instances 
are also numerous, upon all soils, of turnips being destroyed 
by the fly when sown in drills, having had the manure placed 
directly under them ; when turnips sown in the same field, 
and on the same day, with bone dust, have entirely escaped 
their ravages. Their value to the holders of light soils, in 
thus enabling them to procure the certain means of improving 
the returns from then* land, by this increase of their quantity 

o3 
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of iiiitfHmnmlter»ii»]F Uwei^re be cansMletediiiiftppnmUe. 
It has been stated as the comparative result of soiaQe expert 
moDts* that boncbdost acts in the cultivation of grain* ati com- 
pared to the best stable manure, in the foUowing proportions ; 
namely, 

In respect to tlM quality of the corn, «« 7 to 5. 

In respect to the -quantity, as 5 to 4. 

In respect to the darahility of its effects on the soil, as 3 to 2, 

We cannot indeed agree altogether in this estimate of it9 
powers, but it requires no further arguments to press its appli- 
cation upon the attention of every farmer, who is in possession 
of ground to which it is suitable. We shall, therefore, only 
add the following summary of the rules fcxr its application, as 
recommended by the members of the Doncaster Agricultural 
Association, Irom which it appears — 

That on dry sands, limestone, chalk, light loams, and peat, 
bones are a very highly valuable manure. 

That they may be applied to grass with great good efl^ct 

That on arable lands, they may be laid on fallow for tumipe, 
or used for any of the subsequent crops. 

That th^ best method of using them, when broadcast, is 
previously to mix them up in a compost with earth; dung, <Hr 
other manures, and let them lie to ferment 

That if used alone, they may b^ either drilled with the seed, 
or sown broadcast 

That bones which have undergone the process of fermenta- 
tion are decidedlv superior (in their immediate efiects) to those 
which have not oone so. 

That the quantity should be about 20 bushels of dust, or 40 
bushels of large, increasing the quantity if the land be im- 
poverished: and also, according to our opinion, if the bones 
have been already manufkctured. 

That upon clays and heavy loams, it does not yet appear 
that hemes will answer. 

On this latter observation, however, a farmer near Nantwich^ 
in Cheshire, remarks, that be occupies a farm in the township 
of Pickmore, the soil of which is a clay loam, scarcely twelve 
inches deep, the sub-soil a gray sand, mixed with coarse clay : 
which the formers call rammel — on a bed of good clay jnarl. 
Two years ago, he covered the field with bone-manure; pre- 
vious to which the grass was so sour, as not to be worth ten 
shillings per acre; but it is now full of most excellent herbage, 
consistmg of white clover and trefoil; to which he addis, that 
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*^in another of his fields, witb a clay soil, a small portilh of it 
was manured, thirty-two years ago^ by a former tenant, with 
bones; and that, although it had been twenty yearsJn tillage, 
yet thai part still shows a superiority over the rest 



CHAPTER XII. 

MISCELLANEOUS MANVRBS COIfTmUED.— OREEN CROPS. 

Green Manures consist in full crops of succulent plants,^- 
such as buck- wheat, rape, tares, and many othen, — which are 
ploughed into the land, and have been applied in many in- 
stances with very singular advantage, more especially on cal- 
careous, gravelly, and sandy soils, the fertility of which has 
been Uius greatly improved. The practice dates as far back 
as the time of the ancient Romans, and is still continued 
throughout Italy, even in places where the dung of animals 
can l^ procured in abundance. The climate of that country 
is, however, more favourable than ours to the system, for the 
com harvests are so much earlier, that they are o^ the ground 
in time for succeeding green crops to arrive at full maturity; 
and it is there thought that nothing tends more to the improve- 
ment of the land than ploughing them down.* It has indeed 
been held by many intelligent men who support an opposite 
opinion, that the land which produces these crops will be 
deprived of their vegetative properties in proportion to their 
luxuriancy ; and, therefore, that, by returning tfate crop into 
the same land, its fertility can only be increased in the same 
degree as it was reduced by their reduction. This theory, 
however, can only be supported upon the principle that plants 
are fed more by the soil than by the atmosphere; whereas it 

• 
* In ToBcan^, the plant which it chiefly sown for this purpose is the white 
lupin, a leguminous annual plant, well known in our gardens, which grows 
in sandy and loamy soil, to the height of two or three feet, with a stem of 
equal strength with the bean, and bearing somewhat similar blossoms and 
pods ; but the produce is so bitter that it is unfit for the nourishment of either 
man or beast,,until prepared by some manufacturing process. It arrives to 
a considerable size in 'the month of October, when it is ploughed into the 
soil ; and very extraordinary fertilizing properties ace attributed to its effects, 
which are ascribed to the great quantity of glutten which it is known to 
contain. 
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has beA diowiif by many curioas experiments, that the air 
and water are the chief sources of vegetation ;vand it is a 
fact, that poor land, without manure, which by the fortuitous 
chances of the weather has produced tolerable green crops, 
has been found more fertile after their production than before. 

When ploughed into the land, they however often remain 
for several months before they decay, for their decomposition 
goes on slowly beneath the soil, and they are therefore fre- 
quently more beneficial to the second than to the first crop. 
To turn them in effectually, they should be first heavily 
rolled, and then followed by a trench plough, for the operation 
cannot be completely performed with a common plough; and, 
if not entirely buried, their points stick out between the fur- 
rows, by which they are partly prevented from fermenting, 
and a portion of their value as manure is thereby lost 

The time of the year when they should be ploughed in, 
must, of course, depend upon the nature of the crop, which 
should always be buried before it arrives at perfect maturity, 
or otherwise it will rob the land of that nutriment with which 
it is intended to supply it. Most farmers take the first growth 
of tares and clover, which, if fed off early, is an economical 
plan ; but if mowed, it is only doing the bushiess by halves, for 
the land is thereby not only deprived of the dung of the cattle, 
but the operation is then too long delayed, for the work should 
be done in the heat of the summer, or, at the latest, early in 
the autumn, while the sun has the poWer to forward the fer- 
mentation. The effect, indeed, will greatly depend upon the 
season, for the process of fermentation is only slight when' 
checked by the want of free communication with the air; and 
if the weather be cold, the power of the manure will be in a 
great measure lost ; but if the season be moderately moist, and 
very warm, the fermentation will be much promoted, and the 
crop will be converted, by putrefaction, into a mass of nutritive 
mucilage. Nothing short, however, of an abundant crop will 
have that immediate effect, as a large mass decomposes much 
more speedily than a small one ; and, if very scanty, the latter 
perhaps may not putrefy at all, or its decomposition will be so 
very gradual that the land will be very little perceptibly the 
better; but if such a quantity be turned under the earth as will 
excite the force of fermentation, there can be no doubt but that 
it will then be greatly as well as promptly benefited. Sir 
Humphry Davy, indeed, says, "that this gradual decomposition 
afibrds a supply of vegetable mould for several years;*' but 
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although as a chemist, he may be right, yet every farmer must 
know that, with such materials to work upon as cannot ma- 
terially enrich the staple of the soil, his object should be to 
obtain such immediate efiect as will enable him to put the 
land into a state for growing one good crop, which, by its 
means of producing manure, will probably lead to others. If 
the question whether it be most profitable to appropriate green 
crops as the food of cattle, or as manure, be put aside, and 
that the sole object is the improvement of the land by the 
latter process, then there ean.be little doubt that the crop 
^ould be ploughed down as soon as it is in bloom, for the land 
will thus have its fiiU benefit, besides the partial advantage of 
a bastard fallow; to which, however, there is this difficulty 
opposed: that the ground cannot be again ploughed until it 
receives the seed furrow* &nd therefore cannot be cleared 
except by the operation of horse-shoeing, or scarifying, which; 
if the soil be foul, we need not say will prove inefiectual. 

The crops which are most generally applied to this purpose 
are — ^buck-wheat, winter tares, the second year of clover, and 
rape; which x last, from its oily nature has been found very 
effective. There is, however, a plant which, although but 
seldom sown in this country, is very commonly growu'through- 
CHit Flanders, for the pasturage of cows, and is there sown, 
like brush-turnfps, immediately afler a crop of wheat, yet in a 
couple of months afterwards afibrds a large quantity of succu- 
lent food. Several trials of it have also been made with the 
happiest results m many parts of Germany, of its effects as a 
gre^n manure; for it not only possesses the advantage of 
putrefying with great rapidity when ploughed in, but also 
that of producing a crop^by bemg merely harrowed across the 
stubble, and the costs a mere trifie;^it is called spurry. 

Upon arable land which, from any circumstance, is deprived 
of the benefit of a due application of fiurm-yard dung, or other 
putrescent manure, there can be little doubt that green crops 
of quick growth, abundant foliage, and easy decomposition, 
may be turned into the land with considerable advantage; but 
we cannot accord in the opinion that they will be found ai) 
effectual mode of improving exhausted soils, for on such land 
they grow too feebly to produce much effect The ground, to 
be benefited by their application, should be capable of bringing 
them forth, if not luxuriantly, at least with such abundance as 
to furnish complete shade during their growth, and sufficient 
vegetative matter to occaaoa a rapid fermentation when 
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buried : we therelbre conceive thftt this species of maiture is 
more appropriate for the preservation of good soils in a state 
of fertility, than to the improvement of those which are im- 
poverished. This probably will in a great measure account 
for the comparative rarity of the practice on extensive farms 
containing tracts of poor land, the cultivation of which is 
chiefly dependent upon the fold; while, on those of a richer 
description, it may be fairly questioned whether the dung 
made from a large green crop, when fed ofl^ or soiled) may 
Dot be equally l^neticial in its effects upon the soil as if 
ploughed down, besides the superior profit thus gained by its 
support of the stock. 



CHAPTER Xni. 

HISCBLLA.NEOU8 MANURES CONTINUED.— OIL CAKE — ^EAPB — 

AND MALT DUST. 

Oil-cake, though a term generally applied to the pressed 
seed of flax, as well as that of rape, is, however, essentially 
different, for the linseed-cake is rarely applied to any other 
purpose than that of feeding cattle, while rape-cake is used 
solely as manure. When received from the oil-mills, where 
the seed is crushed, the cakes of rape are commonly about 
4 lbs. weight, and contain a small portion of oil, from which 
their fertilizing quality is chiefly derived; the remainder con- 
sisting of husk and bran. Thos6 of linseed are of a richer and 
more nutritive substance, and consequently bear a much higher 
price. There is, therefore, not only a material difference in 
their value, and the uses to which they are applied, but also 
in their quality; for some mills are constructed with such 
power, as to leave little else than the husk of the seed, and in 
some cases foreign oil-cake had been re-crushed in the mills 
of this country, by which their value is very much decreased. 
They are in this state very hard, and there is such considerable 
difficulty in breakidg them, that, when not reduced by a re- 
gular crushing machine, they must be pounded with heavy 
iron hammers or mallets; though some &rmers attach a stone 
to their thrashing-mill fi>r the purpose of grinding it to dust 
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I^ laid for some time upon a damp clay floor, from which they 
attract moisture, this operation will, however, be rendered 
easier, though it should not be carried too far, or it will injure 
the manure; and a man can in this manner break about4cwt 
in the day into pieces small enough to be passed through such 
a sieve as thtse used in cleansing oats; but a mill with one 
horse will crush five tons within the same time. The opera- 
tion for the crushing of both linseed and rape-cake is tb^ same, 
and the former has, in many instances, been also employed as 
manure ; but although more effective when thus applied than 
the latter, we yet strongly doubt the expediency of making 
such use of any thin^ which is -fit for food. One load of the 
dung of beasts fed with linseed-cake is thought worth nearly 
two of any other; and will enrich the land nearly as much as 
if the cake was laid on in its original state. The cheapest 
mode of its employment will, consequently, be always foCind 
to consist in feeding bullocks or sheep, as the linseed-cake can 
be both profitably used as food, and will afterwards be nearly 
as powerful a manure. Our observations, therefore, attach 
solely to rape-dust. 

When 80um broadcast^ it matters little whether the cakes 
be rendered into dust, or merely pounded into small pieces ; 
but as that mode of spreading them, though more convenient, 
requires a larger quantity than when laid in drills, besides 
being less immediately effective to the' crop, the practice has 
now almost universally gifen way to that of drilling, which is 
thus performed : — 

When laid in drills with the seed, it is generally ground 
fine by means of a stone revolving on its edge, as in a- bark- 
mill, and in this mode it is usually applied when intended for 
turnips; but for wheat it is not uncommon to drill it between 
the rows in March or April, as, when sown along with the 
seed, it is apt to render the crop winter-proud. In Norfolk, 
Mr. Coke is said to have improved upon this plan, drilling one 
half the usual quantity with the seed, and the other half 
between the rows in the spring, from an idea that the plants 
are more likely to be then benefited by this additional stimulus. 
In spreading the dust for turnips, the commcm drill-barrow 
might be supposed to answer very well; but d layer of soil 
should intervene between the seed and the manure, for if 
applied directly to the seed, it will be injured by the fermenta- 
tion which always takes place in rape-cake when laid in the 
land. Some dnlls are, however so constructed as to cover 
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the dwt slighUy with mould before the eeed is deposited. For 
wheat, that precautioa is not necessary, for the same danger 
is not to be apprehended from fermentation. 

The crops to which it is the most generally applied are 
turnips and wheat; but, when used for the former, it is pre- 
carious in its efiects, from requiring moisture either in the 
soil, or irom the weather, to render it operativot ibr it will 
remaii^ inactive until aided by the natural coldness of the 
land or by rain. For the same reason it is seldom used for 
barley when any other manure can be obtained, liecause, if 
sown late in the spring, the weather is then usually dry, and 
if the season continue hot, the manure will not be of the least 
advantage to that crop: though, as its powers will not be ex- 
hausted, it is probable that it may benefit that which follows; 
that, however, we need not observe, is not the immediate 
object of the farmer. 

The quantity ustudly employed varies among difierent 
&rmers, some applying a ton to three acres, others four, and 
many to six, according to the condition of the land, and the 
goodness of the cake. At the former, rate, it is said to have 
been found equal to 12 loads of dung per acre, and that with 
5 cwt per acre its efiects extend to two crops; bUl that is 
more generally limited to the 9rop to which it is applied, and 
does not benefit the subsequent ones. Mr. Curwen used 5 
cwt per acre, mixed with two tons of dung, as a manure for 
turnips, and found the crop admirable. Fifty bushels of dust 
make a ton; and the last price at Mark-lane was five guineas. 

The soils to which it is the most applicable are considered 
to be clays, and other moist lands ; but it is generally thought 
to be occasionally serviceable to any description of soil. It is 
likewise said to succeed well in wet seasons, but is found 
injurious in very dry weather. 

MaU'dust is the refuse which falls from the malt in the 
process of drying, and is extensively used as a top-dressing, in 
those counties where the general production of barley occasions 
the establishment of large malting concerns It is also in some 
places employed in the feeding of milch cows and pigs. It 
varies, however, very considerably in its efiS^cts as manure, 
both in proportion to the quality of the hartley, and to the de- 
gree of heat employed in the operation of malting; for when 
the ffrain is equally good, the pale malt, which undergoes a 
regular and uniform heat in the kiln, though considered more 
lasting in its effects, is not so s^unulantas that which is high* 
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dried. The browner the dust, therefoi^e the more active k is 
ibund to be in its immediftte application — provided the Inrley 
irom which it id made be of equal goodness. Farmers are, 
therefore, not unfrequently deceived in their expectations of 
its powers, from the want of proper attention to these circum- 
stances, for the quantity to be' applied to the land should be 
regulated accordingly. 

It has been used with considerable success upon stiff loams, 
and even on sandy and chalky loams, and other calcareous 
hungry soils; but upon cold, stiff land we should recommend 
the application of the brown dust, as the most likely to be e& 
iectual ta the crop in the ground. The accoants given of its 
influence upon the succeeding crops are by no means favour^ 
able, though in Walker's report of Hertfordshire, it is said that 
** these to^ressings not only supply the want of previous ma- 
nure, but also, when crops are sickly and backward in the 
spring, occasioned either by bad seed-times, frosts, or other 
causes, are attended with wonder^l snccess, and enable the 
crops to vegetate quickly, and cover and protect the soil tm 
which they grow from the droughts of summer.*' He states, 
indeed, that the farmers of that country are chiefly indebted to 
its effects for their never-failing crops: and that, therefore, 
they continue to enlarge upon the practice, though attended 
with considerable expense. To which Mr. Malcolm adds^ 
**that he has seen an untoward season so injure the young 
barleys as to nearly annihilate the crop, which had been pre- 
viously dusted, but which was afterwards entirely recovered 
by a repetition of the malt-dust ; which shows, that afthoagh 
from some ungenial circumstances the first manuring had not 
been attended with all the success which might have been 
expected, yet it clearly proves that we should not be afraid of 
a second application, which is often attended with more than 
ordinary success." He, however, advises to be laid on in the 
following quantities: — 

If top-dretsed, for wheat, from 30 to 40 bushels. ^ 

Ifdrilled with the crop, for barley and tarnlps 90 to 34 ** 

according to the strength of the soil. Mr. Young says gene- 
rally from 40 to 60 bushels; and states that it greatly improves 
cold grass land : notwithstanding which high authority, we re- 
Commend them to weigh the cost against the probable increase 
of produce, before they apply it. For wheat, it should be laid 
on some time in March, just before the usual change of the 
weather, and should be harrowed in with light harrows. For 

P 
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barley and tornipe, it 10 usaal to bow it in with the last bar- 
Towing of the seed, and then to finish by rolling. The com'* 
moQ price at most malt-kilns is from five to six shillings per 
quarter. 






CHAPTER XIV. 

MISCBLIiANEOini MANURES CONTIMVEO. — PEAT MOSS. 

Peat-mqss, which is universally considered as an inert mass 
of half-co^upted vegetable matter, has been long applied to 
iand in different ways, and, when burned, has been already 
treated of in the chapter on Ashes. When reduced to that 
state, it is of course rendered light by combustion, and con- 
sequently so portable as to be easily conveyed to any part of 
the kin^om; but it is only in the immediate neighbourhood 
of bogs that it can be used in its natural state, for, even when 
dried by exposure to the air, its bulk is too great to admit of 
its beiftg carried to any great distance, unless at such expense 
as would render its application as manure unprofitable. 

It has been extensively used in its natural state in both 
Scotland and Ireland, in various parts of which there are 
large bogs, as well as in some parts of this country: it is, how- 
however, very sluggish in becoming reduced, and requires two 
or « three years, with repeated turnings and exposure to the 
atmosphere, to bring it to anything like the condition of vege- 
tative mould ; but being of a cold nature, it is found, by a heavy 
dressing, to cause considerable improvement in hot, gravelly , 
and sandy soils. When brought to the decayed condition of 
bog-mould, or rich earth, it has also been found highly useful 
in opening stiff clay land, add has been largely used for that 
purpose in Ireland; but on mellow friable soils, it is stated to 
possess too little substance to be of much utility, and it is said 
that it inclines grass-land to the production of moss. It is 
likewise impregnated with noxious roots and seeds of aquatic 
grasses, which when laid on in its raw state, fill the land with 
those nuisances ; and some farmers who have thus applied it, 
have occasioned such injury to their grass-land, that it has not 
recovered for several years: though a small quantity of quick- 
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lime sprinkled sparingly over the sarfkce, after the peat is 
spread, has been known to cohrect its bad efiects. 

During many years it has been the practice of farmers re- 
siding in the vicinity of fens, to bed their cattle upon dried 
peat, as they find that the dung and urine occasion it to fer- 
ment and become decomposed. This is so common in Ireland, 
that every peasant who has a few acres of ground, bottoms his 
dqng-stead with stuff drawn from the bogs, that he may thus 
preserve tlie seep or gaoding^ as he terms it, of his stable- 
manure. They also mix the peat with dung in various pro- 
portions — sometimes one-third of the latter, at other times one- 
lialf ; and in the latter case have in most instances found that 
the mixture has produced an equal crop with a similar quantity 
of stable-dung. In countries where peat-moss cannot be readily 
obtained, a proportion of moory soil may be substituted ; but it 
is not advisable that either of these should form the principal 
part of the compost heap, for neither of them contains fer- 
tilizing properties of sufficient power to act in any other way 
than as alteratives, until effectually decomposed by being 
judiciously blended with stimulating substances. The diffi- 
culty of enecting this decomposition led to frequent disappoint- 
ment in the application of the manure, and consequently to 
much difference of opinion regarding its value, until 4he late 
^Lord Meadowbank happily overcame the objections to its use, 
by a scientific investigation of its properties, and directions for 
its preparation in composts with dung, of which the following 
is a summary. 

Composts, — ^The peat of which the compost is to be partly 
formed should be thrown out of the pit some weeks, or even 
months, previously, in order to deprive it of its redundant 
moisture. By this means it is rendered the lighter and less 
compact when made up with fresh dung for fermentation; and 
accoidingly, less dung is required for the purpose than if the 
preparation be made with peat recently dug from the pit It 
should be taken to a dry spot, convenient to the field which is 
to be manured, and placed in a row of the len^h intended for 
the midden. When ready to be made up into compost, half 
the quantity of dung must be carted out, and laid in a parallel 
row at such a distance as will allow the workmen to throw 
the rows together by the spade: the compost may thus be laid 
in the centre, and will form the area of the future heap, which 
is to be thus formed. 

Let the workmen make a layer or bottom of peat aboat six 
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deepip tad exteniioF ftrnther tfaui the bise of the ptO' 
poeed mkldent which is to be thrown up m alternate layers— 
fiiBt, ten inches of dung over the peat, then peat six inches, 
dung four inches— thus diminishing each hiyer of dung until 
the heap rises to a height not exceeding between three and 
four feet, when the w«)le should be covered— top, ends, and 
sides — with th^ remains of the peat; the whde to be put 
loosely together, and made quite smooth. 

In mild weather, 7 cart-loads of eommon ftnn-jrani dung, 
tolerably fresh made, is sufficient for 21 cart-loads of peat- 
moss; but in cold weather, a larger proportion of dung is 
desirable. The dung to be used should either have been 
recently made, or kept fresh by the compression of catde or 
carts passing over it; and as some sorts of dung« even when 
fresh, are much more advanced in decomposition tiban others^ 
it is necessary to attend to this, for a ranch less propcnticm 
of dung that is less advanced will serve the purpose. 

Afler the compost is made up, it gets into a g^ieval. heat, 
sooner or later, according to the weadier and the condition of 
the dung: in summer, in ten days, or sooner; in winter, not 
perhaps for so many weeks, if the cold is severe. It always, 
however, has been found to <{Ome on at last; and in summer it 
sometini^ rises so high as to be mischievous by becoming fire- 
fanged. Sticks shodd therefore be kept thrust into different 
parts, as by dTiawing them out occasionally the progress of the 
fermentation may l^ ascertained; and if so rapid as to approach 
to blood-heat, it should be either watered or turned over, and 
a little moss be added. The heat subsides after a time, and 
with variety proportioned to the season and the perfecti<m of 
the compost; but when cooled, it may be allowed to remain 
untouched till within about three weeks of being wanted: it 
should be then turned over, upside down, and outside in, and 
all the lumps broken; after which, it comes into a second heat, 
\)ut soon cools, and may be taken out for use. In this state the 
whole appears a black mass, like garden mould, and, it is said, 
may be used weight for weight, like fkrm-yard manure, with 
which it will fully stand a compiurison throughout a course of 
cropping."" Sixteen single-horse cart-loads per acre are, indeed. 



* To every 38 cart-loads of compoit, when made np, it is also recommended 
to add one cart-load of ashes ; or, if these cannot be had, half the quantity 
of finely powdered slaked lime may be used ; but these additions are not 
essential to the general success of the compost, though they will tend to 
quicken tlie pr«e«s8» 
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■aid t6 have piodticed comparatively as good a crop as 12 of 
ikrin-yard dung.* 

By this plan one ton of dung will ferment three tons of 
peat; and wherever moss is only two or three miles distant 
from the farm, this mode of raising- manure can be confidently 
recommended as a great acquisition. His Lordship also tried 
various experiments on the mixture of animal matter — such as 
refuse iish, whale-blubber, and the scourings of the shambles — 
with peat» without the addition of any other substance, and 
found that, in the course of about nine months, a compost 
formed of one ton of animal substance and 10 or 12 tons of 
peat, produced a compost of superior power to that«composed 
with dung. He, however, states, that peat prepared with lime 
alone is not capable of being decomposed when collected in a 
heap, and has c<Hisequently not been found to answer as a 
good manure; which opinion he supports upon chemical prin- 
ciples, which we need not now discuss, as experience proves 
that he is mistaken; for not only does peat, when compounded 
with a small quantity of lime, obviously undergo the putrid 
fermentation, but it is well known to many farmers that such 
composts form excellent dressings, particularly for grass-lands. 
In corroboration of which, there is an experiment recorded by 
the Manchester Agricultural Society, stating, that a compost 
of 119 tons of peat-moss and lime having been laid upon five 
acres of a poor sandy soil, and harrowed in with oats, an 
equal quantity of the same compost was laid upon five acres 
of thin, poor clayey soil, and harrowed in with the seed, 
^which was likewise oats. The crop upon the sandy field was 
uncommonly heavy; that on the clay land, though inferior, 
was, however, very abundant, considering the state of the soil 
previously to the application of the compost, f To this it may 
be added, that lime will operate in composts when used upon 
land which has been previously exhausted by the application 



*Oen. Rep. of Scotland, vol. IL n. p. 550. In Holland's Survey of Cheshire, 
it is also mentioned, that three tons of compost, made from moss and dung, 
having heen spread on part of a meadow, and three tons of rotten dung 
upon an equal portion of the same field, it was fotind that, although the 
grass on that part which was covered with dung only, came up as soon, and 
upon the whole grew rather higher than that on the other part, yet the 
latter was of a darker green, and yielded nearly an eighth more when it 
came to be cut. 

tin Malcolm's Survey of Surrey, it is, however stated, that in one in- 
stance, on a small piece of fallow sown with wheat, the application of a 
compost of peat and lime only was manifestly pernicious.— Vol. ii. p. 198. 
Tlie proportions of which it is composed are not stated, 

p2 
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of lime and marl, altbongh it may liay« firiled to aetwfaen' 
used by itself; but it is only upon the varieties of deep argil- 
laceous soils that it can be used with advantage. It is, ind^d, 
generally supposed that the power of the compost will be in- 
creased if animal or vegetable matter be added; but the mix- 
ture of quick-lime and dung can never be advisible, for the 
lime will render some of the most valuable parts of the dung 
ilisoluble. 

Applicatum. — ^The practice most usually followed in pre- 
paring the compost is Uf trench and throw the moss up into 
ridges, at the most convenient time after the autumn sowing, 
that it may be dried and pulverized by the winter's frost; a^ 
towards the latter end of February to turn it over and lay it 
flat, when it will be found considerably lighter than when it 
was first dug up. It is then mixed with the dung, and the 
process of composition already stated is carried through until 
It is ready to be laid upon the land. When made up in Janu- 
ary, such composts are generally in good order for the spring 
crops; but this may not happen in a long frost In summer, 
they are ready in eight or ten weeks; but if there should 
exist any necessity for hastening the process, that can be ef- 
fected by a slight addition of ashes, rul]4)ish from old buildings, 
or of lime slaked with foul water, and applied to the dung 
while the compost is being made up. 

Doubts have arisen respecting the proper season of laying 
on this manure — some insisting that it should be a|^lied to 
spring crops— -others, that it should be ploughed in for wheat 
in the autumn; but we believe that its efnBCt upon the land will,' 
in the long run, l^ found in either case equaL 



CHAPTER XV. 

HISCBLLANEOVe MANUEBS CONTINUED. — SEA-WARE — KELP— 
REFUSE PISH — BLUBBER AND TRAIN-OIL. 

Ti^BSE manures being chiefly confined to the use of farmers 

resident in the vicinity of our coasts, necessarily'do not engage 

much of the attention of thofee who dwell in the interior of the 

''country; but they are of oonsidenLble importance wherever 
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they can be procured with fkcility, and therefore deserve a 
place in any g^eneral account of the husbandry of the United 
Kingdom. 

Sea-ware, or tangle, in many of those districts, forms an 
article of constant application, and when used with judgment, 
never fails to add to the fertility of the land. On some parts 
of the coast immense quantities are thrown up by the tide, 
when aided by favourable gales of wind ; and in those situa- 
tions where experience teaches its value, it is seized on with 
great avidity as a sure means of increasing the crops to which 
it can be applied; while^ in other places, either from the igno- 
rance of the farmer, or in some cases from the want of means 
and hands to assist in securing it, it is either wholly neglected, 
or applied to other purposes than those of manure. Thus, in 
the Orkneys, the Western Islands of Scotland, and on the 
coasts of Ireland, it is almost solely employed in the manufac- 
ture of kelp, and is even used in a dried state as fodder for 
cattle. In the Isle of Thanet, when a large quantity is driven 
ashore afler a gale of wind, the farmers set all hands to work to 
get as much as possible while the tide serves, lest the current 
should carry it away; and even if it happen in the night, they 
work at it till stopped by the flow of the sea. It is carted 
through sloping passages cut in the cliff, and some &rmerB 
will thus procure as much as 2Q0 or 300 loads in one tide, fer 
it sometimes comes in quantities that amount to many thou- 
sands, and is perhaps all swept away by the nex^ ebb. Those 
who live at a distance, therefore, hire small spots of ground on 
which^to lay it, and carry it away at a more convenient oppor- 
tunity. The principal mode in which it is there used, is by 
mixing it in layers among the farm-yard dung; and it is of 
great use in helping to rot the litter carried out of the yard in 
summer. 

Sea-ware, although valuable as a manure, is yet only 
transient in its effects, which do not last more than the crop; 
nor can it be applied with any advantage, either to clay soils- 
or in very wet weather. To light land of any description it 
is, however, well adapted; and it is very beneficially applied 
to summer &II0WS. When spread on grass-land, it is also 
found to improve the herbage, but it should be spread evenly, 
and rather thinly. On arable, there is no certain rule for the 
quantity which may be laid on, for it may be employed to 
almost any moderate amount without injury. 

Kelp is made from burnt sea- ware; but since the admisaon* 
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of forei^ barilla, the manufacture has nearly ceased tbron^h* 
out the United Kingdom, and it baa become a matter of great 
importance to a very numerous class of poor and industrious 
persons, formerly employed in its production, to discover any 
useful purpose to whicb it can be applied. It requires about 
30 tons of the weed in its wet state to produce one ton of 
kelp, and it is said to resemble peat«ashes in its effects. 

Kelp when intended for use as manure is pounded into a 
powder, and applied in the same manner as the ashes; but its 
causticity affects the hands of the workmen, and when spread 
as a topi^ressing, it is therefore prudent to mix it with an 
equal quantity of fine sand, which both prevents that injury 
and facilitates its e<]ual distribution. In this way it has been 
alreadv employed with considerable advantage. 

Rejuse JFHsL-^lArge shoals of hernngs, pilchards, and other 
sea-fish, periodically frequent many parts of the coasts of Great 
Britain, which, being salted, leave great quantities of refuse, 
which are used as manure.* Sprats, and other small fry, are 
also employed for the same purpose; and in the fens of Lin- 
colnshire and Cambridgeshire, the small fish called stickle- 
backs abound in such swarms, that they are frequently pur^ 
chased by &rmers at a very trifling cost, and either formed 
into composts with earth, or laid upon the land without further 
preparation. One barrel of such ofial is mixed in about 4 or 
6 cart-loads of earth, sweepings of ditches, or sand ; and after 
being well incorporated, the compost i& usually applied at the 
rate of about 20 cart-loads per acre, more or less, according to 
the quantity of oil contained in the gtirbage. 

The effect of a compost when thus prepared have been 
known to last for a considerable time, and when laid as a top- 
dressing upon grass-land, has produced very large crops ; but 
when applied in that manner in its natural state, it is often 
prejudicial to the first crops; and not very beneficial to those 
which follow.f It should, therefore, in every case, be either 
made into a compost, and completely decomposed; or, if 

*In Scotland, it is calculated that 14 barrels of herrings yield one harrel 
refuse: pilchards something less, but containing rather more oily mattery 
and there are, besides, large quantities wholly spoiled. To which may be 
added, the entrails of the cod and ling, which are caught and tailed to a 
vast amount in the north. 

t The manure produced in the fishing villages from the oily and fishy sub- 
stances, though admitted to be favourable to bear (barley) and green crops, 
jet when much used, is said to render the soil unfit for the production of 
oats: "Hence that soil is called poisoned.*' — Sinclair's Statistical Account 
of Scotland, vol. vll p. 801. 
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ploughed into the land without that preparstion, it should 
be mixed with a small quantity of quick-lime or stixmgf 
ashes, for all oily substances are hurtful to vegetation until 
they are dissolved. We hear, indeed, of a crop of wheat 
having been rendered so rank in straw by the application 
of herrings in a raw state, that it was entirely laid before 
harvest; and ^rats are said to produce great efiects for 
one year upon the hop*grounds in the neighbourhood of the 
Medway ; but we have no information regarding the state of 
the soil, nor the time of the year, when the former were 
ploughed into the ground, nor whether the latter had not also 
been laid upon the land toget *er with some alkaline manure. 

Oil. — As ' all writers on the application of train-oil and 
blubber, as manure, agree in their opinion that it should be 
made into a compost, with a large portion of earth,* and the 
experience of practical men in this country has proved its 
correctness, we do not think it necessary to enlarge on the 
subject, further than to remark, that in some parts of the con- 
tinent, oil has been found highly fertilizing when applieo to 
the land in its liquid state, diluted with a sufficient quantity 
of water, and spr^ moderatelv over the surface. 



CHAPTER XVI. 

HISOKLLAirEOUS KANURBS CONTINUED. — ^FELLKONOERB^ POAKK 

rriNOS — TANNERS* BARE — WOOLEN Ri 

furriers' clippings — SUGAR SCUM. 



AND OUTTINOS — TANNERS* BARE — WOOLEN RAGS AND 



In consequence of the improvements in husbandry, attempts, 
which in former times were little thought of, were very gene- 
rally made to increase the natural powers of the soil by the 
application of every refuse vegetable and animal substance 
^at could be converted into manure. Among these are some 
of those which form the subject of the present chapter ; but 
being only procurable in the neighborhood of towns^ and con- 

*Dt^ Hunter advises, in his Geological Essays, a compost formed of 12 lbs. 
of American potash dissolved in four galloDB of water, mixed with 20 bushels ' 
of dry mold and 14 gallons of train-oil. " 
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eequently not at the dispoeitioa of all hadNUidiiieii, we shall 
only touch upon them slightly* 

PeUmongers* foake^ which is the waste arising firom the 
iM'eparation of skins, is compounded in various proportions of 
lime, oil, and hair, and is of such a caustic and heatmg nature, 
that it is rarely used in any other state than that of a compost 
with earthy substances, and sometimes, when it is thought 
expedient to increase the powers of farm manure, also with 
stable-dung. To form this, whatever materials are intended 
for the compost should be mixed together in a heap, sur- 
rounded with maiden earth, and covered, when it begins to 
ferment, with schI^ made fine and sloped so as to throw off the 
rain. When the fermentation has nearly subsided, it should 
then be turned over, and if some firesh litter be mixed with it, 
the midden will again immediately heat; after which, it may 
be affain turned in three weeks or a month, and in about six 
weeks more, it will be fit for use. 

In this state, it is well calculated for cold and tenacious 
soils, as well as for loams of every description, and when laid 
on at the rate of 12 to 16 tons per acre, according to the 
strength of the land, it has been known to produce heavy 
crops for four or five years successively. It has also been 
applied, in its unprepared state, as a top-dressing to sour 
Coarse meadow, with very good efiect; and after having lain 
three or four months on Uie field, and having been firequently 
moved about with the brush harrow, it has then been raked 
up, and laid upon the dungheap. There can, however, be 
little doubt that much of its valuable properties must have 
been thus exhausted by the atmosphere; which, if it had been 
made up in the first instance into a compost, would have been 
preserved. 

The clippings, are the parings and scrapmgs of the skins, 
which, although generally used in the manufacture of glue, 
have been in many instances used as manure. When ploughed 
in upon a summer fiillow for wheat, these clippings have been 
found highly serviceable to deep loamy land, and t* strong 
soils which are not too wet, for they not only produce a full 
clean grain, with a bright strong straw, but the bulk of the 
crop is also greatly increased. Care should however be t&ken 
to cover them well with the soil ; for, if left near the surface^ 
the putrid effiuvia, which they soon emit, attract the crows in 
swarms, ^nd great quantities are thus scrat(;hed but of the 
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ground. From 30 to 40 bushels is the quantity usually 
applied to an acre. 

Tanners' Bark, — The refuse of the tanneries consists partly 
of the same substances as fellmongers* poake; but when the 
bark is used alone, it is chiefly employed in gardens, as a 
covering for the beds of pineries, and in that state has been 
found quite ineffectual^ as manure. It has, however, in some 
instances, been made up as a compost with lime, chalk, earth, 
and dung, and laid upon strong land with considerable advan- 
tage. It might, indeed, be sup^josed that the whole value of 
the mixture consisted in the latter article; but, according to a 
long account of a series of experiments made by Mr. Malcolm, 
and recorded in his Compendium of Modem HusCandry, the 
bark would appear, by the comparative trials, to have had 
much good effect in the composition. When mixed with lime, 
great care is however requisite to prevent it from catching fire 
during its fermentation, for which purpose it should be so com- 
pletely covered with earth as wholly to exclude the air. It 
will, in some cases, particularly if much mixed with earth, 
take three fx four months to ferment; when it should be 
turned over at least once; which further fermentation and 
cooling will probably require a couple of months longer before 
it can be in a fit state to be laid upon the land. A« in many 
cases it is such an incumbrance to the tanners, that they are 
glad to get it taken off their premises without charg^e, it may 
be worth the while of farmers in their neighbourhood to try its 
efiects. 

WodUen Rag8 and Furriers^ Clippings,^Rags are some- 
times used in considerable quantities upon light chalks and 
gravelly soils, to which their retention of wet renders them 
particularly applicable, and they continue to act so long as 
they remain unrotted in the ground. They require to be cut 
into pieces, and are sometimes spread upon clover-leys and 
ploughed in for wheat when sown upon one ploughmg. Their 
chief use is, however, to lay them in hop grounds, for as. they 
act in the nature of a sponge, they preserve the plantations 
in a constant state of moisture in the dxy seasons, when in 
land which has been manured with dung the hops have failed ; 
but in rainy seasons they, on the contrary, Have been known 
to do injury by creating mould. The usual method of thus 
applying them is, to Open the hills and place the rags round 
the roots, a little below the surface, and immediately to cover 
them with mould : a ton of rags being the usual quantit;y to aa 
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aore. They are also frequentljr employed as top-dresringfl ibi 
clover-leys, and are sometimes ploughed into the land before 
winter, when intended for turnips; for, if applied at the time 
of sowing, they will not work for that crop. ' If used for other 
crops, they should be spread before the last ploughing, and 
laid well into the soil, or otherwise tliey are apt to be raked 
out by the harrrows. We have also beard of their being 
steeped in a reservoir of urine, kep{ in the fiinn-yard, and 
applied to barley and clover with very good effect 

Sugar-Bakers^ Scum is the skimmings of the sugar during 
the operation of refining, in which process it is boiled with a 
portion of bullock's blo(2 and lime-water. The albumen con- 
tained in the blood coagulates on the application of heat, and 
rises to the top of the pan, carrying with it the impurities 
contained in the solution which is thus clarified, and the dregs 
are used as manure. This refiise is of a very caustic nature, 
and is therefore not well adapted to light soils ; nor, indeed^ 
has it been found to answer upon arable land of any descrip- 
tion; but it .has very considerably enriched meadows c^ cold 
retentive clay, and is therefor^ used to some extent in the 
vicinity of the great seaporta which trade with the West 
Indies. 

The mode of applying it is to break the lumps, and to spread it 
evenly and thinly, if laid on in its raw state ; but a better method 
is to mix two or three cart-loads of road sand with one of scum, 
and to apply the mixture, without waiting for its fennentation, 
at the rate of about 30 loads per acre; a few more or less, ac- 
cording to the state of the land. It may be had at most sugar- 
bakers at about four to five shillings the cart-load, containing 
at least a ton. 

[Guano, owing iti fertilizing properties to its uncombined 
ammonia, is coming much into use. The best system for 
using it, is to spread and plough it in. About 500 lbs. to the 
acre is a proper paying proportion. For Indian com, it is un- 
surpassed. For turnips, after bruising and powderinig* it, apply 
it by hand in the drills. Car« must be taken that it does not 
come in contact with the seed. The guano should foe applied, 
and afler the falling of the earth ^in the drill covers it, the seed 
are ]rianted. The proportion for turnips, you may apply about 
450 lbs. to the acre. It is valuable as a top-dressing to green 
or growing plants, especially to grass. But bone-dust treated 
wiSi acid, as before-described, is a preferable manure for 
turnips, especially Swedes.] 
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CHAPTER XVII. 

MIBCBLLANEOUS MANURES GONTINUED.^-CLAT— -BAND-^FOUD, 

RIVER, AND SEA MUD. 

Clay.'—Such frequent allusion has been already made to 
the expediency of mixing together different soils of a marked 
chai^cter, as a means of ameliorating their distinct qualities, 
that it is unnecessary to repeat that recommendation, when- 
ever it can be carried into effect with moderate expense. 
This advantage is in no case more fully evinced than by lay- 
ing clay upon sand lands, whether they be of the red, rich, or 
more valuable descriptions, or those of an inferior quality 
which usually contain a portion of moor and white sand. On 
the former, about 50 tons per acre will effect a vii^t improve- 
ment ; but the latter are seldom brought iiito a fertile state 
with less than treble that quantity. The most Eligible period 
to apply it is in the autumn or early part of the winter, when 
the laml is- in grass, and intended to be broken up for a crop 
of corn; or otherwise at the same period when intended for 
ikllow. The frost, rain, and drying winds will then cause the 
lumps of clay, however large, to open, and by. repeated slight 
harrowing, to divide and intimately cover th^, sur&ce before 
the land is ploughed, — a circumstance of little trouble if 
i^ttended to at the proper season, though, if not so reduced 
before the land is ploughed, large pieces of qlay will be 
found to have been preserved from the atmosphjsric influence, 
and consequently unbroken and unprofitable many years after- 
Wards. It is more profitable to repeat the operation after an 
interval of a few years, rather than to lay pn an immense 
quantity at once, as by this means the. clay gets more th(^ 
roughly incorporated witR the sand; and it will be obvious 
that the first ploughing ought not to be to the full depth, lest 
the clay be lost It is, however, scarcely practicable to lay 
clay, in its natural state, upon sand, both because of the 
great labour of digging, and afterwards preparing it with the 
requLBite degree of care for mixture. If not rendered so fine 
as to be perfectly incorporated with the sand, its tendency to 
sink through light land gradually brings it to the bottom, and 
renders it afterwards useless, if not injurious, by forming a 
retentive snbaoil. 

Sand is, however, net exposed to the same objectionsi feat 
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it 18 dog with less labour, and does not require any furthei 
trouble in its preparation. Its ap](licatk>n as an alterative for 
stiff clay land is of the greatest advantage; for its intermix- 
ture with the soil — ^which is effected by various means — ^has a 
tendency to lighten the land, and to bring it to that loamy 
state which is the most favourable to the purposes of vegeta- 
tion In this respect its action is the counterpart to that of 
marl, as applied to light sandy ground ; for in both cases it is 
tiie interest of the farmer to bring his land into that state 
which is the most likely to be productive. Marl, by stifiening 
it, produces this effect in the one instance; and sand, by 
loosening it, in the other. 

Until about half a century ago, this plan was very little 
known as an improvemeht to the soil, when a spirited agri- 
Gulturiet in Cheshire began to use considerable quantities; 
sometimes mixing it with dung, «nd sometimes laying it raw 
on his grass-lands. The success which invariably attended 
these experiments, at length induced several farmers in bis 
neighbourhood to follow his example, and the practice has 
since been very generally adopted in many of the yincipar 
dairy-farms in the middle of the county: deep beds of sand 
being there frequently met with under the clay, which pre- 
dominates as the superficial stratum of the soil. The mode 
of employing it is thus described by a landawner who has 
employed it extensively with the greatest ad vantage :— 

'When there is a piece of strc»ig clay-land in tillage, and 
the farmer has an opportunity of covering it over with sand, 
about twice as thick as in a common set of manure, the soil 
will be pulverized and opened by this means — will give 
better crops when in tillage, and when laid down will produce 
a finer herbage, less liable to be parched In dry, or trod down 
in wet seasons. ^^It is excellent management in the fiinner, 
before he ties up his cattle for winter, to lay a coat of sand, 
at least a foot in* thickness, where he intends to throw his 
dung out of the cow-houses. The dung should be repeatedly 
levelled on the sand, and a second coat of the latter laid on 
towards the end of February ; upon which should be put the 
remainder of the dung procured before the cattle go to grass. 
As soon after this time as possible, the compost should be 
either turned and well mixed where it lies, or filled into the 
dutig-barts, and taken away to some situation near the land on 
which it is intended to use it Here it should be laid in a 
heap bf at least two yards in thickness; and after remaimng 
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two or three months m this state, it -is in excellent condition 
for pattitifir on the land. 

This, however, only alludes to its employment as a comr- 
post; but if laid in its natural state, either as a top-dressing 
upon meadow of a stiff nature, or slig'htly ploughed in upon 
heavy arable land, it will be found to eftect a permanent im- 
provement in the soil. It must, in the latter case, however, 
be laid on in very large quantities; perhaps not less than two 
to three hundred cart-loads or cubic yards.* This, oi course, 
cannot be accomplished with prudence, unless the sand lies 
either under the clay, or in the immediate vicinity of the 
farm ; and even in that case, the expense of cartage, if calcu- 
lated at its cost in money, would appear too serious to admit 
of much chance of profitable remuneration. Many circum- 
stances are, however, continually occurring on every farm to 
prevent the constant occupation of teams: on those days they 
may be invariably employed in the cartage of the sand, with- 
out any charge except that of day-labourers to dig; and if it 
cannot be immediately spread upon the land, it may be laid 
up on Uie headlands of the field to which it is intended to be 
applied. 

Mud. — ^The mud from ponds, when they are cleaned out, 
has always been an object of attention to farmers, so far as 
regards its collection; but it must be presumed that its di^ 
ferent properties, and consequently the most judicious mode 
of its application to the land, are either but little understood, 
or neglected: for some cart it directly upon the ground, and 
plough it in either for turnips, or for corn-crops; others spread 
It upon old leys; and many lay it out in thin heaps to dry, 
after which they mix it with lime, chalk or dung. Upon this 
it has been remarked by sn eminent agriculturist, *^that in 
reasoning with the farmers upon the cause or principle by 
which they are guided in those different proceedings, the 
reply is generally, *that it has been their practice to do so — 
that it has answered very well-^nd that they know of no 
better mode of treating it' From which we are necessarily 
led to conclude, that upon the same, or nearly the same sort 



*It has been laid on a large extent of drained mois, in Dumfriesshire, at 
the rate of a single-horse cart-load to every square yard of surface, though 
the land was in such a soft state that the sand could only be carted by.borses 
with wooden clogs or pattens on their bind feet. The expense must, there- 
fore, IMva been enormous ; jret the improvement in the hind seems lo jiave 
reimbursed the proprietor.— See Dr. Singer's Survey, p. 800. - 
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gf soil, these diflferent practices cannot be right It tberefbco 
becomes necessary to consider what is the usual composition 
of the sediment of ponds, — ^then to point out, as correctly as 
we are able, the best way of preparing it for use— the soils ta 
which it should bq. applied — and the crops which ought to 
succeed such application." (a) 

Upon this it may be observed, that ponds, being usually 
placed at the lower part of the fields, receive afler every hard 
rain a part of the soil, as well as of the substances with which 
they have been manured. If the ponds be large and deep» 
they may also acquire much decayed v^etable matter, arising 
from the aquatic plants with which such pools usually abound; 
and if near to the yards at which cattle are commonly watered, 
they must likewise receive a portion of their dung; such mud 
is therefore, particularly applicable to light soils, both as con- 
taining nutritive matter, and adding to the staple and con- 
sistency of ttie land. It^ on the contrary, the ponds contain 
springs, the sediment taken from them will be tbund unfit for 
vegetation, for it contains more sand than vegetable matter, 
and it hardens upon exposure to the sun; it may, however, be 
useful in killing the rushes and coarse- weeds upon low soiir 
meadows, but prejudicial if applied to uplands. It is therefore 
evident that the mud must partake of the nature of the various 
ingredients of which it is composed; and therefore every 
farmer should take these circumstances into consideration 
before he applies it to his grounds 

The most common time of mudding ponds. is during the 
summer months, when it is usual to let the slime lie near the 
edge of the pond until the water is drained from it. A spot 
is then marked, either upon a headland of the field upon which 
it is to be laid, or as near to it as possible, of a size to raise a 
compost with alternate layers of either lime or dung. If dung 
can be had, the best mode of preparing this manure is to lay a 
foundation <^mud, of about a foot or a foot and a half in depth, 
ci an obloi\g form, and not more than eight feet in width 
upon which the freshest yard dung is laid to about double that 
depth; then a thin layer of mud; after which, alternate layers 
of mud and dun^, until the heap be raised to about five or six 
feet in height — ^keeping the sides and ends square»and coating 
the whole with mud. It should then be left to ferment; after 

^~— ----■-■ ■ - ■ ^_ . 

(«) [Pond mud shoald lay out one winter in low lioapa. In tbe ■pring 
BMko up into compott.] 



m KANURSB. iQ^ 

viiidi H mmt be again turned, at least twi^, at difie^^ 
peFiods. 

If qaieklinie be used, and there r^aains any moisture' in 
the poiid ficouringp, it will be sufficiently iallen for turning in 
a few d^s, — but if the compost be made with farm-yard dung, 
it may require to remain for six or eight weeks to ferment 
and decompose before it is in a proper state for turning. To 
derive the greatest advantage from composts, it is necessary to 
cnix them thoroughly, which can only be effected by repeated 
and carefill turnings. To form tliem, in the first instance, 
with both (piicJdime and manure is injudicious: the former 
eoght never to be brought into contact with the latter-r- 
tiiou^ manuree may be advantageously incorporated witban 
M compost, in which a little li^e has been used. 

These eoiDposts may jbe apid;ied at the rate of 16 to 20 cubical 
yards for strong loams, and upon light loams in a rather smaller 
proportion. Pond mud is however not unfrequently used, in an 
unprepared state, upon grass-lands; but the accounts given of 
its effects are so different, and the experiments are so inaccu- 
rately stated, that we might mislead our readers were we to 
detail them. Were attention paid to the properties of the 
mud, and to the quality of the soil on which it is to be laid — in 
the manner already alluded to — there can, however, be little 
doubt that errors in its application might be avoided. It 
appears the better mode to apply it in the latter end of 
autumn, or the early part of winter, and to bush-harrow it 
well after it has been hardened by the frosL 

River mud in creeks, or banks, f^om which it can be col- 
lected, answers the same description, and is also extensively 
employed in some districts in the operation of warping. 

Sea miM^or sleech, has also been used in some places in 
very large quantities, and has been found of so very enriching 
a nature, that it was thought worth while to carry it in barges 
up the river Mersey, to the estates of the late Duke of Bridge- 
water, at Worsley, in Lancashire. It abounds at the mouths of 
many of the friths and rivers which run into the sea; and one 

gentleman, who has used it for upwards of half a century in 
Cheshire, asserts that no other manure is equal to it either for 
com or grass. It is there, however, always laid upon grass, 
and ploughed in without any addition in tlie following spring. 
If the ensuing March be dry, and there has been much frost 
in the winter, a heavy pair of barrows will prepare it for the 
plough; ^ytherwiae, it mua^ be chopped with spades. The 

a8 
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had is then gfenerally sown with oati, tiilowed hjr barley or 
potatoes, and the third year by wheat The fourUi year the 
knd is laid down eidier with oats or barley, clover and graaseSy 
and the crops are said to be very great It is also fimnd that 
its effects remain longer on the land than marl; and although 
that which is over-marled is spoiled for grass, yet that never 
happens to sea mud. In many parts of Scotland it has also 
been found to answer very well for the improvement of moss ; 
upon which, after it has been well drained, the sleech is laid, 
to the amount of 100 single-horse cart-loads per acre. To 
this, however, we must add, that the repetition of it in large 
quantities fidls of its fonner effects. In Sussex it has been 
used to the extent of 1200 to 1300 busheb per acre; but on 
those &nns where it has been too frequently used, and which 
are thus said to have been *' over-dosed," it is no longer found 
to be of any service, (a) 



CHAPTER XVra. 

MAMiniBS IH OENERAL. — PUTRESCBMl!', HINERAi;, AND 

MISCELLANEOUS. 

It is notorious that a ^eat number of farmers are either 
ignorant of the most judicious mode of application, or negligent 
OT the means of increase and preservation. The latter remark 
applies more especially to farm-yard manure, which no one can 
ride over any part of the country without seeing^ wasted— dung 
carted out of the yardd and thrown up by the side of some lane 
without any foundation or further care, until, perhaps, after 
having becobae' mouldy and fSre-fanged, it is at length turned 
over, while' the best part of its juices have been allowed to run 
into the ditches, or to stagnate around the heaps; thus, neither 
assisting the proper fermentation of the dung, nor mixing the 
heap at such regular periods as to ensure its being all ^ one 
quality.* 

(a) [Tlie Albany Cultivator— good ambority— flays In regard to muck.— 
"Mix It with unleached ashes, at the rate of nrom one to three bushels pet 
can-load. Let it lie in a heap a month, if practicable, belbre used."! 

* On this, however, the following remark his been inserted ki die tfleport 
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We have already stated our opinioit eo clearly on the satgeet 
ef fermentation, in oar view of putreecent manures, that it may 
be thought hardly necessary to add any tiling to the discussion 
of the point in dispute; yet as many farmers have been in- 
fluenced by the reasoning of chemists, who possess no practical 
knowledge of agriculture, in favour of the invariable applica- 
tion of long dung — ^though opposed by experience^-€uid as it 
is extremely important ^t the question should be set at rest, 
we request serious attention to the following extracts from an 
able article which has appeared in the Quarterly Journal of 
Agriculture since the publication of what we had written.* 

It was promulgated as the opinion of Sir Humphry Davy, 
in 1809, and it has till lately obtained the confidence of most 
chemists, that 'A« soon as dung begins tO' decompose, it 
throws off its volatUe parts, tohidi are the most valuable and 
most efficient. Dung which has fermented, so as to become 
a mere soft cohesive mass, has generally lost from one'third 
to one one-'halfof its most usejiu constituent elements; and 
that it may exert its full action upon the plants and loSe none 
of its nutritive powers, it should evidently be applied much 
sooner, and long before decomposition has arrived at its 
vUimate result^ Experience has nevertheless, acted in direct 
opposition to this opinion. Manure has been continually ap- 
idied in *a soft cohesive mass,' and it has continued to raise 
iar^e crops; whereas, had it been^ Applied Mong before decom- 
position had arrived ut its ultimate result,' that result would 
probably have been a loss of cn^, manure, and labour. 

*It is certainly an erroneous assumption to say the first 
stage of fermentation in dung must necessarily throw <^ it9 
most valuable part& Every dunghill of fresh dung throws off 

of tlM Committee of tb« Doncaiter AgricvUnnl Awociation apon bone ma- 
iMire — *Ttae general mode of managing fold manure is arroneoas, both as to 
the expense incurred and loss flrom eyaporation. To prevent both, upon 
carrying it out to the field, it should be forked up to a eoiisiderable height, 
and the whole covered with the soil nearest to the heap ; a long heap, like 
a potato heap, is therefore best ; as it accumulates, taking care always to 
cpver the whole of the day's loading, excepting the end to which the next 
day's work Is to be added. The confinement of the steam, which is alwajra 
observed upon a Aresh-made heap of manure, efi'ectually secures the de- 
composition of the whole; which will cut out like a jelly, ioithouttlU usual 
preecga •f tuHdng over and ovmr.' 

* No. xxiii. pp. 617 to 694. The discoveries alluded to relate to a substance 
which chemists call J7«inta, which is said to exist in all soils, and to be formed 
of carbon and hydrogen. The JSumie add is composed of bnrain and oxygen, 
and its properties enable it tocombine with Ume, potass, ammonia, and many 
substances found hi soils and manures, and renders them easy to be dim olved 
in water, which eould not be done in their separate state. 
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ft gueofm odnktioa a ireiy wboit time after it k put together; 
ana tbe quajitity thus thrown off is regulated by the state of 
the atmofjihere. But this ezhala^ioa does not consist of the 
jraluable gases; it is a mere evaporation of the water contained 
in the dung. The same hot haze may be seen flickering ov&e 
a &II0W fieid in a sanny day in summ^. Nobody could with 
truth assert, that this haze arises from the disengagement of 
the gases in the dung which had previously been inserted into 
the soil, when it is clearly nothing more than the evaporatioa 
of the moisture in the soiL To say, th^efbre, the first stsge 
of decomposition in a dnnghUl throws off •« the most valuable 
and the most efficient" parts of the dung, is just to say the 
vapour of water is the most valuable part of dung. 

'It is true, were the fermentation amtinued after all the 
water in the dung was evaporated, a considerable inci'ease of 
temperature wouM ensue; and when the texture of the fibrous 
portions of the manure began to decompose, there would be aji 
evduticm of valuable gases. Direct eiqaeriment has proved 
the escape of WffB (torn a heap of dung which has been hmg 
fermenting. But what harm accrues to the dung as a manure 
from the escape of these gases 1 None whatever. We are 
told these gases constitute the food of plants, and if they are 
permitted to be dissipated by decomposition, tbe quantity of 
nourishment in the heap of manure will of course be so much 
diminished ; that if the bulk of the dungheap be diminished 
one*half or one-third by excessive fermentation, the quantity 
of nourishment to the crops will be doninisfaed in a greater 
satia These oautions have long been whispered in the ears 
of pffsiBtical men, but they have listened toihe advice with^a 
provoking indififerenee. Like duckling when they first take 
the water, they have ecMitintted to disregard every remoB* 
strance of their foster brethren against injurious practaees, 
raising and devouring their food, and enjoying themselves 
with mQ greatest complacency in their vocation. It is true, 
and we mnst admit it, that some of the gases constitute the 
food of plants, but it does not follow that plants would receive 
them as fixkl directly as they are disengaged from a ferment- 
ing and heated mass ; nay, it is probable they would ^rather 
reject the food that would injure them. But as plants are not 
endowed with locomotive powers, they cannot avoid the food 
which is directly presented to them; they will therefbre be 
obli^fod to partake ef it even in an inju|rious4B[tate, aiul in thus 
takmg it they dj/s. Accordingly, we invariably find that 
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plants sufier fhom the contact of fermentiiig dung; and it is 
this well-known fact, more than from any other eircamstance, 
which deters farmers from applying dung in an unprepared 
state. It is sometimes applied to the soil, it is true, in an un- 
prepared state, but long before the crop is brought into contact 
with it, and after it has undergone fermentation in the soil. 
Though this application of dung is recommended by men of 
science, it is performed from the very opposite principle which 
they recommend. They recommend it because the gases 
arising while the dung is fermenting are absorbed by the soil, 
and are thence given out for the use of plants; on the other 
hand, fermers perform it, because the fermentation will have 
ceased before the crop is inserted into the ground. Which of 
these is the more rational reason? The practical one, un- 
doubtedly; for it is surely impossible that the ^ight covering 
of earth upon the dung can prevent the escape of the elastic 
gases, however it may retard fermentation. 

' Moreover, practice finds that fresh dung is injurious to 
vegetation, and recent discoveries- now inform us that this 
arises from the acridity of the ammonia, which is always 
present in unfermented dung. ^ Fermentation drives off the 
acrid ammonia. Fresh dung is found to injure plants by 
burning them, which is a very appropriate term to describe 
the action of ammonia. In like manner, stale liquid manure 
is not so fi^ood a top-dressing to grass as fi«sh, or when it is 
largely mixed with water; because science now informs us, 
that ammonia becomes concenUTited in stale liquid manure, 
and is therefore in an injurious state for plants; and that it is 
necessary, to mix liquid manures largely with water, in order 
to dilute the ammonia, and allow the proper action of the 
humic acid, which exists in large quantity in them. Again, 
it is not an uncommon practice to cover a dunghill with earth 
in hot weather; and this is now explained, not as it hitherto 
has been — *'that the earth absorbs and prevents the escape of 
the carbonic acid gas" — ^but that a violent fermentation in the 
dung is checked by the earth, partly excluding the atmospheric 
air and rain water, the oxygen in either of which is indispen- 
sable to continue the process, it being this oxygen which forms 
the carbonic acid gas by uniting with the carbon of the dung. 
The necessity of checking a vto^nf fermentation in a dunghill 
which contains a large portion of horse-dung, is to prevent It 
being what is technically called *^Jyrefg^grUj^ — a state in 
which dung is nearly uselem 
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<We thus see that aeience mw a^^r^ea with that pmctiee 
Vhich has heen puraaed for ywfs with uqexf^Bpled success. 
It is -cansolatiMy to practitioners to think that their experience 
though unknowingly to them, has guided them to syccesa oa 
really scientific priBciple9. This agreement of experience 
and science should teach every one that science and expe- 
rience, and not science akme, ought to h^ made the teststo 
tr^ the accuracy of opinions; but unfortunately for the credit 
of sciences, the test of accuracy hitherto, in the iippUcation ^ 
putrescent manures, has not been submitted to practice.' 

We now not only beg to impress upon every farmer the 
absolute necessity of guarding against the waste of any por- 
tion of the &rm dung, but iSo to take care that nothing in 
the shape of refuse animal or vegetable substance be^ suffered 
to be ttuv>wn away by his servants, I^t^ bed of sand, or any 
earth except clay, be laid in some spot adjacent to tlie offices, 
and upon it let every particle of onal collected from thQ pre- 
mises be regularly thrown; to which add the sweepings of 
the roads and lanes about the house, grass, tur^ or rubbish du|^ 
outef drains and ditches; every thing, in short, which, by de- 
Composition, can be converted into manure, and all of which 
may be got together with very little trouble. Let the whole 
of this be every now and then covered with the earth, between 
two layers of which a small quantity of quicklime may be 
placed, or sprinkled upon any vegetable substance, such as 
leaves, tough haulm, fern, or any thing which cannot be easily 
dissolved, and thus formed into a compost Care must how* 
ever be taken that the vegetative powers of the roots and 
plants be completely destroyed before the compost is spread 
upon the land, for if unskilfully prepared, they will shoot up 
in the course of the ensuing season, and overrun the land with 
weeds. Composts thus formed, whatever may be the ingre- 
dients whifih they contain, will ever be found a most valuable 
species of manure. The whole substance becomes one i0iiforni 
mass of nutritive matter, which may be either laix^d with the 
soil, or applied as a topHdressitig, and, with proper attention, 
may be got ready for application at any period of the year. 
There are numberless receipts scattered throughout the wri- 
tings of various theorists, in which the quantity and the 
quality of each ingredient in these various mixtures are as 
accurately stated as if they were the medical {descriptions of 
physicians; but these are mere quackeiries which 49 npt merit 
the attention of practical men. 
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Wiseds, alio, by ite toides of fencest nhduld never be per- 
mitted to perfect iheir seeds, but should be inrariably cut 
wbile in a state of succuleace, and added to tbe heap; and if 
those turned up by the process of horse-hoeing were also 
raked off, instead of being sufiered to wither on the land, or 
to spring up again with the next shower of rain, it is incon- 
ceivable what a large quantity of valuable manure might thus 
be raised by the occasional emfdoyment of children, and of 
labourers, wha may otherwise be idling away their time. It 
would also contribute in a great degree to that neatness which 
Ibrms a distinguished feature iVi careful cultivation, and would 
insure a habit of attention on the part of servants, and a Con- 
■equeiit porticm of prosperity which can rarely be enjoyed by 
a slovenly farmer. 

Were the practice of soiling more generally attended, to, it 
would also very materially aid the increase of the dung-heap, 
without which no profit can be gained from arable land. But 
a very small portion of the soil under the plough is, in this 
country, capable of bearing crops, uulcss it be recruited by 
putrescent manure about once in four years, or that it be 
either suffered to lie for a more than usual length of time 
under the cultivated grasses and fe^ off with cattle, or su^ 
ported by the fold. To obtain the requisite quantity of farm- 
yard manure has, however, baf&ed the best exertions of many 
mdustrious farmers, except in the immediate vicinity of large 
towns. There, indeed, the object is often obtained through 
the means of purchased dung, the expense of which^ has been 
generally amply repaid by the growth of proportionably in- 
creased crops; but any one who is dependent upon the produce 
of his own farm, without the assistance of extraneous manure, 
for the support of the fertility of'the soil, should endeavour to 
cultivate those crops which are best calculated to afl^rd a 
large return of food for the maintenance of cattle. -When the 
land is of such a nature as not to admit the growth of green 
crops, hay and oil cake should be'resorted to for that purpose. 

In other cases, iimet chalk, tnarl, and various other mineral 
ntbstances, have been resorted to as auxiliaries; but the effect 
^f some-of these tending more to stimulate vegetation than to 
enrich the wasted powers of the soil, it has frequently hap- 
pened that grouitd which at one time had been greatly bene* 
fited by their application, has afterwards been injured when 
repeated under the erroneous notion that its powers might be 
restored bv the same operatkni* Land thos forced, has in muiy 
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ouea been ao mooh impoveruiied ae to render it iooapeble of 
producing any thing but a poor paatore* and to require a great 
length m time to pan away befiire it ean be restored to ito 
original condition. It ahoold, indeed, be obaerved, that the 
application of fossil manures requires more judgment and con- 
sideration than any other; for vegetable and animal manures 
contain the fertilizing proper^ within themselves, and however 
injudiciously afqplied, cannot &il to impart ultimate benefit to 
the land, if not to the immediate crop; but the power cf fossils 
consists in their action upon the constitution of the soil, and if 
this be improperly directed, the 'greatest mischief may ensue. 

Ncme of these has, perhaps, produced more injury in some 
cases, or greater benefit in others, than lime— of which very 
striking instances may be found in those parts of the oounti^ 
where it is either very abundant or scarce. In the former it 
has been not uncommonly laid upon the land without the aid 
of putriescent manure, until the soil has become worthless; 
whUe in the latter, as its scarcity renders it expensive, it has 
only been moderately used by farmers of judgment and capital, 
and the effoctSi after a number of years, are still apparent in 
the improvement of the soiL While writing this, we have 
onder our eye a form of 400 acres of strong clay, which has 
not been limed within the memorv of man. The tenant, who 
is conscious of the advantages which might be derived from 
the use d lime — as demonstrated in the condition of adjoining^ 
land of the same quality — is yet prevented by circumstances 
firom its employment; and thus, not only af& his own profits^ 
but the value of the soil to the landlord also, equally reduced. 

On the subject of Ifurnt ckuf, we have recently had an 
opportuni^ of making some inquiries in the neighbdurhood of 
the late General Beatson's form, in Sussex; and we have 
learned, that although several practical formers in that part 
of the country adopted his plan, yet very few of them have 
found it to answer their expectations.- One of them, who has 
followed it extensively, confirms us in the opinion which we 
have already stated, that much depends upon the mode in 
which the operation of burning is performed ; for if the clay 
be calcined to the consistence of brick, it yields nothing in the 
shape of that soft ash which is proper for manure; and if not 
sufficiently burned, it v^iU return to its original condition. In 
the former state it may, however, act in some degree as an 
alterative of the soil;> and in the latter, it will at least affi)rd 
some nutriment to the crop to which it is actually applied. It 
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tbamftro does not 8fqpNnr,'fiom past experience, that it caii 
ever be made to supersede the use of lime on land whioh has 
not been formerly dressed with the latter; but in such cases, 
or in parts of the country where lime cannot be procured, it 
may yet be employed to a certain extent with advantage. 

As to paring and burning, there can be no doubt that the 
earth, if combined with fibrous roots and other vegetable 
matter, will answer the purpose of manure when burn^; yet 
shallow soils are thus frequently more injured by the abstrac- 
tion of too large a portion of the surface, than improved by 
the temporary addition of the manure. We have lately seen 
down-land, which was lMX)ken up during the war, and has 
been now during several years returned to pasture, yet still 
bears nothing like the sward of a fine sheep-walk on the 
poorest chal^ and probably will require half a century to 
\xmg it back to its former condition. We therefbre cannot 
but again caution all farmers and owners of land against 
bringing such soils under the plough."" 

With regard to gyptum and salt we have nothing to add, 
except to repeat our recommendation of experiments on their 
ei^ts,. Though quite aware of the common sentiment — * that 

gentlemen may use their superfluous cash for this purpose, but 
irmers have uses enough for their money in the regular 
routine of their business, and few are so overburdened with 
capital as to affi>rd the risk of its diminution by uncertain 
qpeculatiou'-^yet we entreat them to reflect, that experiments 
may be tried with those two articles upon a single acre; that 
the expense, if unsuccessful, can only occasion the loss of a 
fow shillings; but if they succeed, may be productive of in- 
calculable advantage. 

Neither respecting the various miscellaneous substances 
which we have enumerated have we any further observation 
to make upon their respective properties. The fluid or dis- 
solved parts of animal matter require some preparatory process 
to fit them for manure, the great object being to blend them 
with the soil in a proper state of minute division; for when 
they have been applied in a rank or unreduced state, bad 
' ,■■ ■ I,. — ' — — ^ . 

*AtreBtiflfl has b«en just puUlsbed by. Professor Rennie, on Paring and 
Burning, in which be attributes whatever value it may have to the effects 
of the Are, considering it * in the light of an instantaneous fkllow.* Were 
this princ^ile to be relied upon, it would follow that paring and burning 
night, witMn a few-y^Araafterwards^ be advantageously repeated ; whereas 
experience proves that^witb whatever benefit the operation may be attended 
in the fiiM intiaiite* a r^ettiiMi ofit ki ttway* found U> impoverish the sdi]. 
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efiects have followed. TYain-oU, blubber^ and similar reffase, 
should therefore be made into composts with a large body of 
earth.* Rape and malt dusU requiring no mixture, are very 
commonly laid upon the land as top-dressings-*-the difference 
between which and manure ploughed into the ground,. is, that 
the former are applied chiefly with a view to the sole benefit 
of the immediate crop, without regard to the further improve- 
ment of the soil ; though there can be no do^bt that if the 
crop be increased, the soil will also feel their good eflects. In 
this manner soot is also almost invariably used ; but its fer- 
tilizing properties are solely referable to the ammonia con- 
tained in it, which is an active stimulant of vegetation. The 
practice of laymg it upon land which has been limed, or of 
mixing it, as sometimes done, in composts with lime, is there- 
fore injudicious. 

It has loFig been a disputed question, whether all plants 
extract the same nutritive juices from the soil, and convert 
them into the kind of sap adapted to their peculiar qualities, or 
whether each is nourished by a diflerent substance. It would 
at first appear improbable that plants differing from each other 
in form, smell, taste, and properties as food, should be produced 
by the same matter; yet, when we reflect that' difilbrent plants 
deprive each other of nourishment, by extendmg their roots 
into the same soil in which various kinds are planted, we can- 
not but conclude that their first nutriment must be of the same 
nature, though the sap probably acquires different properties 
in its progress towards perfection. This, however, is one of 
the^ secrets of vegetation with which we are unacquainted ; 
but as we also see that some soils are better adapted than 
others for the growth of particular kinds of grain and vege- 
tables, and that those crops to which they appear the most 
favourable yet become deteriorated if repeated, even though 
regularly dressed with one species of manure, it seems evident 
that there must be some advantage in the change of manures, 
as well as in the system of cropping tillage land. This will 
be gained by every farmer who has at his command manulrea 
of an unusual kind, and ¥^o understands their use, for he 
may then adopt many plans of cropping which are out of the 
power of others not similarly situated, and vary his rotations 



** Tallow and oili tecelTed In a crude state bjr tbe roots may «log the 
pore* of the plant, repel the aqn^ns fluid, and obstruct the free eom]Dunl« 
cation of the leaTes with the atmolphere.'— Dairy oa Agr. Chemistry. 
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accQrding to cixcnmstances of the moment, or to hk own con- 
venience. 

We have already touched upon the properties of alkaline 
manures, so far as they have been tested by experience: the 
solution of the effects of acids upon the soil must be still left 
to future experiments, for those already made by chemists, in 
many instances, present different results. Whatever may be 
the food of plants — whether gases, oils, salts, or acids — ^the 
farmer, however, need not puzzle himself about their chemical 
qualities, for he may either satisfy himself from the experience 
of others, or by small trials of his own, whether the efiects of 
any particular species produce fertility or not F^m-yard 
manure has been justly OEilled *the farmer's magic wand ;' and 
the oflener that wand is waved, the more will it oontributo to 
his prosperity. He sees that wherever it has been judiciously 
used, it causes abundant crops, and that wherever it has been 
withheld, sterility seizes upon the soil: his chief efS)rts should 
therefore b^ directed to its increase. 

Although the time and manner of applying every description 
of manures depend so much upon the nature of the soil and 
season, as well as of the crops to be sown, that no precise 
rules can be laid down for their employment, yet the following 
general hints may be found useful. 

SUMX/LBT. 

When manures of any kind are to be used as top-dressings 
fi>r grass, the best season for that purpose is as early as prac- 
ticable in the month of Febniary, as the vernal showers will 
then wash them into the soil. If for urable land, at the same 
time 93 the sowing of the seed, or immediately after; but if 
for wheat, when vegetation is about to acquire force in the 
spring. 

If dung be applied to a wheat crop, it should be ploughed in 
during the course of a summer fallow; if compost, at the last 
ploughing before the seed furrow ; but composts of lime and 
earth only may be laid upon the land during any period of 
the year. 

The land should be laid dry ; and the manure should be 
equally and speedily spread over every part of it, in proportion 
to the nature of the soil; but if ploughed in, though it should 
be well mixed with the ground, it sbxmld not be too deeply 
buried. 
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The 0tMii|fer and "tiie cbMer iMb 8f9» the more manure 
they require; and, as such land k generaUgr applied 'to the 
production of eropB which do not speedily attain their fbll 
growth, the application ef dang which has not been com- 
'pletely decomposed by the patrefactire process may be there 
admitted ; for although Uie progress of vegetation may not he 
00 rapidly forwarded, yet the manure will at length decay, and 
afibrd a more gradual degree of nutriment to the present, and 
greater support to the land Ibr the production of nitnre cropa 
On adhmve Jhind, long manure from the |krm<>yard also actii^g 
mechanically, by- keeping the soil open, is not so binding as 
short dung; but on dry, sandy, hot soils, the dang should, on 
the contrary, be perfectly decomposed, or rotten ; and manure 
of any descYiption shoura, on such land, be only laid on in 
moderate quantities at one time. One general observation 
may be ihade regarding all dissertations on manure, which 
is^-ihat as tisere will be different gradations hoth of soils and 
the substance of which manures are compost, we can never 
speak but in general terms.of their application. 

The following table will explain *how many heaps of ma- 
nure— <-each containing an equal quantity orany given amount 
-Hire required to drcns any field, per acre, at cj^tain regular 
distances: so that, by calculating the solid contents of the 
manure in cubical yards, each containing 27 bushels, and 
dividing it by the number of beap(s, the exact quantity to be 
laid on in eaoh heap may be correctly ascertained: — 

No. oflftBapfl, at 5 yards distance . '. I9Spertunre. 

H " . . . 1« Jf 

•• • « . . 134 • 

.6* " . . . m * ■ 

*♦ n ** . . . 8d •• 
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Ik iiiixinsf«oompoet^ peat or ^uxcoal sboold he uaed. Tb^gr 
are both powerAil absoi^wBta, taiung up kfrge quantities of am- 
moniacal gas, and thus preventing the evil efiects of teo high 
a fermentati<Hi. 

Charcoal has been used at the rate of fifty bushels an acre, 
and has produced an enormous crop. It can be advantageously 
used at the Tate of one hundred bushels to the acre, and should 
be well pulverized. . 

The use of charcoal is, firstly, to supply carbooi to plants, in 
the carbonic acid absoilbed from the atmoq^ere ; and secondlv, 
to condense ammoniacal gas in its pores — whWi gas is easily 
appropriated by olants to meir use, when the ground is moist 

The value of decaved leaves and leaf soil to be finind in our 
* woods is immense, it is a capital nutriment ibr wheat in com- 
Mnation with other matters. How much of it is used ? 

Tho'^lowing compost is recommended by the American 
Farmer for an acre of , wheat Take forty bushels of leaf 
mould (from the woods,) Si^e bushels of ashes, leacSed or un- 
leached, five bushels of bone dust, one bushel of plaster. In> 
corporate the whole by shovelling over, and then moisten the 
heap thoroughly b^ thirty gallons of human urine. Then 
shovel it over again. Practically, we know nothing of its 
value in proportion to its cost TheoreticaDy, it is woruiy, and 
$houJd be valuable. 

A general rule in the application of manures is to try the 
proportians recommended m the book, witif such increase of 
'reduction, as your knowledge of your soil dictates. If you are 
unaware of the chemical constituents of your soil, apply in the 
proportions recommended. The second season you can in- 
crease, if you like, and compare the result 

»2 CW) 
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Coal ashes ploughed into a stiff soil lighten it ooosidenUy, 
and improre it in other way& 

The little runs and creeks mnning through various &nns 
aflbrd a soarce of manure, in the mufand decayed vegetable 
matter which abounds in them. Oixr farmers neglect £ia. 

The application of manure to the seed produces the most 
extraordinary effect Last year we soaked a gill of Indian 
corn fbir a fbw hours in as much ammonia and water as would 
cover them. We then planted them in half-light soil without 
manure — ^planting the same amount of seed, without the pre- 
paration, alongsi<& of them. The contrast between the two^ 
m the qq^earance of the plants was decidedlv in &.vor of the 
soaked seeds, while the crM> was nearly double. We int^Ml 
to try the experiment, which is of foreign origin, on a larger 
scal^ We do not recommend it as yet It may be of doiibt- 
ful utility. 

Yard-manures are highly valuable for peat-lands. 
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